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PREFACE. < 



I HAVE attempted in this work to present 
CLEARLY and CONCISELY, all those important 
principles ani properties of numbers, whicli are 
necessary to a full comprehension of the higher 
branches of Mathematics, and their application 
to practical business and scientific calculations. 
The arrangement and illustration of these prin- 
ciples will enable the pupil to think for himself, 
independent of arbitrary rules, and summon to 
his aid on the instant all his arithmetical 
knowledge. This work treats extensively of 
mercantile transactions, interest, trade and 
barter, abbreviated arithmetical calculations, 
&c., and contains several principles not here- 
tofore published, of extensive and practical 
application. 

A Key containing additional methods of 
analysis, and answers, (if deemed indispensable,) 
will be prepared for the use of Teachers. 

J. P. S. 

UinVEBSnT OF NoimrEllN PsmTSYLVANIA, I 
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STODDARD'S 

PHILOSOPHICAL ARITHMETIC. 



CHAPTER I. 



INTRODUCTORY DBFINITIONS. — NOTATION. — ^NUMERATION. 

Article 1. Science is knowledge systematized ; that 
is, knowledge so classified and arranged as to be conre- 
nientlj taaght, easily acqnired and remembered, readily 
referred to, and ad?antageoasly applied. 

Art. 2. Art is a jadicioos application of science to 
practical purposes. 

Art. 3. A 'Uufvr, or Unity, is a single Uiing ; as, a tree, 
an apple, a boy, Ac. 

Art. 4. A Number is either a nnit or composed of an 
assemblage of onits. One, two, three, &c., are nambers. 

Art. 6. .Quantht is anything that will admit of meas- 
urement. A lifUf a swrfaUf time, and other things of this 
nature, are quantities : but imagination, reason, virtue, 
&c., are not quantities, therefore, they are not subjects of 
mathematical investigation. 

In common language, quantity or numbers are expressed 
by the words onty two, three, four, &c.; in arithmetical 
operations, by characters called Figwres, 

Art. 6. Mathematics is the science that treats of the 
properties and relations of quantity. Its fundamental 
branches are Arithmetic, AIgebr£»,, and Geometry. 

Art. 7. Arithmetio is the science of numbers, and the 
art of computation by them. It treats theoretically and 
practically of the nature and properties of numbers as 
employed in calculation. 
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6 NOTATION. [CHAF. I 

Art. 8. Algebra is a general method of .investigating 
the relations of quantity, by means of Utters and signs, or 
symbols. 

Art 9. Geometry is the science of magnitude ; it esti* 
. mates and compares extension and form. 

j Art. 10. An abstract number is one that does not 
refer to any particular denomination ; as, one, six, ten, 
^five hundred, &c. 

Art. 1 !• a concrete, or denominate number is one that 
refers to some particular thing or denomination ; as,*" four 
apples, ten dollars, &c. 

Similar concrete numbers express the same kind of units; 
as, ten dollars 2ax^ fifty dollars; 

Dissimilar concrete numbers express differefnt kinds of 
units ; s.^five dollars, ten horses. 

NOTATION. • 

Abt. 12. Notation is the art of expressing numbers by 
figures, letters, or other symbols. 

The Romans used the seven following . letters to ex- 
press numbers, which we now use to number Lessons^ 
Chapters, &c. : — I, for one ; V, for five ; X, for ten ; 
L, for fifty; C, for one hundred ; D, for five hundred ; 
M, for one thousand. The intermediate numbers and 
numbers greater than a thousand are expressed by repeti- 
tions and combinations of these letters, as exhibited in the 
following 





ROMAN T 


ABLE. 




One is represented by I. 
Two " " II. 






Three , " 
Four ' " 
Five " 
Six . " 
Seven " 
Eight 
Nine , ** 


" III. 
" IV. 
" V. 
" VI. 
" VII. 
" VIII. 
" IX. 


As often as a letter is re- 
peated, its value is repeated* 
Thus ; X, is ten , XX, twen 
ty, &c. 
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NOflTIOir, 


Tea is represented by X. 


Eleven 




XL 


Twelve 




XII. 


Thirteen 




XIII. 


Foarteen ' 




XIV. 


Fifteen 




XV. 


Sixteen 




XVI. 


Seventeen 




XVII. 


Eighteen 




XVIII. 


Nineteen 




XIX. 


Twenty 




XX. 


Thirty 




XXX. 


Forty 




XL. 


Fifty 




L. 


Sixty 




LX. 


Seventy 




LXX. 


Eighty 




Lxxx: 


Ninety 




xc. 


One hundred 




c. - 


Five hundred 




D. 


One thoasand 




M. 


Five thousand 




V. 



A letter of less value 

S laced before one of greater, 
iminishes its value as much 
as the value of the letter 
placed there ; if placed after 
the same letter it increases 
its value by the same num- 
ber. Thus, if before X, ten, 
we place I, one, it becomes 
IX, nine; if after, it be- 
comes XI, eleven. If before 
L, fifty, we place X, ten, it 
becomes XL, forty ; if after, 
it becomee LX, sixty, &o. 



A bar ( — ) placed over 
any letter increases its value 
a thousand fold. Thus, IV 
is four thousand. 



ARABIC NOTATIOir. 

Art. 13* In all arithmetical calculations numbers are 
e:q)re88ed by the Arabic system of Notation. This system 
of notation employs the following ten characters, called 
Figures : n 

1, 2, 3, 4, 5, 6, 1,' 8, 9, 0. 
one, two, three, four, five, six, seven, eight, nine, cipher, 

zero, or 
naught. 
Hence, fig^vres are representatives of numbers, or exfres- 
sions of quantity. 

Art. 14. The first nine of the above characters, are 
called significant figures, as each one represents a definite 
number when standing alone, while the last has no value^ 
and is, therefore, of itself insignificant. 
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8 NUMBRATIOlif. [?HAP. I. 

Art. 15« The dgnifica/iit figures are also called Digits, 
from the Latin digitus, a finger, because, many centuries 
ago, people used to do their reckoning by counting their 
fingers. The use of the ten fingers is supposed to have 
originally suggested the idea of employing ten characters 
to express numbers. 

Art. 16« Notwithstanding the 0, cipher, has no yalue 
of itself, yet it is of as much importance as either of the 
digits, as it serves in a peculiar manner- to change their 
value by changing their locality ; hence, by some it has 
been called a Locater. 

NUMERATION. 
SIMPLE AND LOCAL VALUES OF FIGURES. 

Art. 17. a figure standing alone, or occupying the 
first place on the right of a row of figures, expressing a 
whole number, is denominated units ; that occupying the 
second place, tern ; that occupying the third place, huvr 
dreds, &c. 

Thus, Hda. Tens. Units. 

4 2 8 
is read four hundreds, two tens, and eight units, or four 
hundred and twenty-eight. Nine is the largest number 
that can be expressed by a single figure ; hence, ^umbers 
greater than nine must be expressed by some combination 
of these numerals. 

Art. 18. The simple value of a figure is its value when 
occupying unit's place. 

The name of a figure expresses the 'simple value of that 
figure. Each of the nine digits as referred to in Art. 13, 
has its simple vaMe. In the number 85, the five has its 
simple value, five, and the three a local value. 

Art. 19. The local value of a figure is that which 
arises from its location. In the number 36, (above re- 
ferred to,) the local value of the three is three tens, or 
thirty In the numb^ 465, the local value of the 4 la 
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ART. 20.] KUXERATION. 9 

fcmr himdreds, and that of the Q\s six tens, or sixty. The 
6 has its simple value, five. 

Art. 20. When the nine digits occupy the second, or 
ten's place, each will then express the same number of tens 
t^at it did units, when occupying the place of units. When 
they occupy the third, or hundreds' place, each will then 
express as many hundreds as it did units when in the 
place of units. 

Note.— Thii will be rendered plain by inspecting the following 
TABLE. 



No units and one ten, or 

One unit " " " " 

Two units " " " " 

Three " ** " " ** 

Four " " " " " 

Five " " " " " 

Six ** ** ** ** ** 

Seven " " " " " 

Eight " " " " " 

Nine " " " " " 

No " " two " " 

NoTK.-«-The tennf thirteen, fourteen, fifteen, gixteen, be, ere obvionslj 
contractions of three and ten. four and ten, five and ten, six and ten, &c. 

In a similar way, by contracting the expressions two tens, three tens, fonr 
tens, &c., the expressions twenty, thirty, forty, dec, are derived. 

Twenty-one, Twenty-two, Twenty-three, Twenty -four, 
Twenty-fiv», Twenly-six, Twenty-seven, Twenty-eight, and 
Twenty-nine, are respectively expressed by .placing in 
regular order the digits in the place of the cipher 
in the number 20. In a similar manner, numbers from 
Thirty to Forty, from Forty to Fifty, from Fifty to Sixty, 
&c , are expressed by placing the digits in the place of 
the cipher in the numoers Thirty, Forty, Fifty, Six* 
ty, &c. 





i3i 




o a 




HD 


ten, ^10 


eleven, 


•11 


twelve, 


12 


thirteen, 


13 


fourteen, 


14 


fifteen. 


15. 


sixteen, 


16 


seventeen. 


17 


eighteen, 


18 


nineteen, 


19 


twenty. 


20 ^ 
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No nnits and 



formeJ. 



three tens, 


or Thirty, 30 


four 


" Forty, 40 


five " 


" Fifty, 60 


six 


" Sixty, 60 


seven " 


" Seventy, 70 


eight " 


" Eignty, 80 


nine " 


** Ninety, 90 


twrntytwo, kc, are 


compounded of twenty and c 


Br numbers expressed by two figures are simila] 


One hundred, 


100 


Two " 


200 


Three " 


300 


Four ** 


400 


Five " 


600 


Six 


600 


Seven *' 


100 


Eight ** 


800 


Nine, " 


900 



Art. 21. By inspecting the above table, it will be 
observed, that a figure standing in the second place, or 
place of tens, is ten times as great as though it were in the 
first or units' place. A figure that stands in the third 
place, or place of hundreds, is ten times as great as though 
it were in tens' place, and one hundred times as great as 
though it were in the place of units. Hence, ten units 
make one ten, and ten tens make one hundred. We 
therefore infer universally, that 

Art. 22. Figures increase in value from right to left in 
a tenfold ratio • that is, each rernoval of a figure, ove place 
towards the left increases its value ten times. 

Art. 23. As figures in the Arabic system of notation 
increase in ten-fold ratio from right to left, and decrease 
in the same ratio in an opposite 'direction, it is called the 
Decimal system of notation. The word decimal is derived 
from the Latin, iecem, t«n. 
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Art. 24. N(TincBATioN is the art of reading numbers, 
expressed by figures. 

NoTF.. — ^By carefully studying the following Table, the papil will soon be 
mble to read any nombei- which requlrea not more than nine flgurea to ex- 
press it. 

TABLE. 



^1 

*9 



« o 

O « "S .t; ^ 



S o 5 5? 5 






5 - -5 ® 

i i| H 

11 = ^ 

•O -^^ if 

u o s 

9 «> -j^ S 



. «« ♦* "O * 
§ =» § o o 

3 o u 55 

i cl ns m a ^ 

! "S g 2 S o 
1 S §« S.5 

' » ja 9 o a 



Figares occnpying the place of units, are 
sometimes called units of the first order, 
— those occupying the place of tens, units 
of the second order, — those accupying the 
place of hundreds, units of the third order, 
&c. , as shown by the Table. 

To read these numbers, first denominate 
each figure by the names units, tens, &c., 
as shown by the table, and then read from 
left to right as follows : — 

Four. 
Forty-fiye. 

Four hundred and fifty-three. ' 
Four thousand fi;7e hundred and thirty- two 
4 5 8 2 6 5 ^^^^7'^^^ thousand three hundred and twen- 

4 5 8 2 6 7 I Four hundred fifty- three thousand two hun- 
( dred and sixty-seven. 

' Four millions, five hundred thirty-two thou- 
sand, six hundred and seventy-eight. 



... 4 
..45 
.46 8 
46 82 



4632678 



6^82678 li ^0^*7"^^® millions, three hundred twenty- 

{ six thousand, seven hundred and eighty-one 

C Four hundred fifty-three millions, two hun- 

458267819< dred sixty -seven thousand, eight hundred 

(and nineteen. 

Rr.MARK.~It would be well to write the figures of this Table on the black 
board, and have the pupils read them individually as well as cnllectitely. 

This Table shows plainly the simple and local values of figures. £acli 
figure, except those in the place of units, has a local value, whioh may be 
Banea by the pupil at the teaoher points to them aeparately. 
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Art. 25. In the United States and continental Eu- 
- rope the French method of numeration is in general use. 
In this method of numeration a different name is given to 
every three figuers, counting from the right. 

The first period contains units, tens of units, hundreds 
of units, and is therefore called the period of Units. For 
a similar reason the next left hand period is called the 
eriod of Thousands^ &c. 

Art. 26. In the following Table the words above the 
row of figures express the particular denomination of the 
figures over which they are placed. 

To read a number expressed by figures : — 
De7iominate each figure from right to left, remembering the 
name of each period, then read the figures of each period, be- 
ginning at the left hamd, in the same manruer as those of the 
period of units are read, and at the end of each period give 
its name. 

rBENCH METHOD OF NXTMERATIOX. 



la 

li 

•O m — 

S B O 
Ova 

7 1 3, 



3| §1 5 

c 5 c 
3 3 o 
KHZ 
8 2 4, 



03 

oo 5 

OB ca 

"2 «^ 
£ c -5 
s « o 

asHo 

6 3 3, 



oi la 

So 5;3- 

> o, . M X . -S-§ » 

|0-2 ooC^ wO-rj 

I H <» DC H eg 33 H 0^ 
7, 8 6 2, 7 3, 



0) t4 

3 -a 



o « a • 
■^ a o g 



5H» 
2 o.S 



3. 

o c 



is 

S o 

m O 



4 J 



6. 



S c" 

3 8 e 



§•5 

^ o 

■!"si 






CHCQ 
J 7 4, 



8 4 7, 



acHt) 

8 6 2. 



Period Period Period Period Period Period Period Period Period Period Period Pericfl 

ofDe- of No- ofOe- of Sep- of Sex- ofQuin-ofQuad- of Tril of Bil- of Mil- of Thoo- of 

"" "" "" ' ■"■ "mi. liom. UooB. •aoda. Uniti!. 



EXERCISES IN NUMERATION. 



Read the following numbers : — 
Ex. Ex. 



1. 



125 

286 

397 

8462 



6. 
7. 
8. 
9. 



63245 

732123 

8324671 

1247632 



96623 10. 463246273 J 15. 12345678901234 



Ex. 
11. 
12. 
13. 
14. 



836478492 

' 326489472 

8246721478 

448624783146 
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EXERCISES IN NOTATION. 

Art. 27. To express numbers by figures . — 

Begin at the left, and write the figures of the highest 
order Tnentioned, observing to place in each order , the figures 
belonging to it, and when no digit is mentioned, to fill the 
flace with a cipher. 

Express the following numbers by figures : — 

1. Forty-three. 

2. Eighty*nine. 

3. Three hundred and eight. 

4. Four thousand, one hundred «nd four. 

5. Seventy-five thousand and seventy-five. 

6. Six hundred and five thousand, one hundred and 
twenty-three. 

1. Eight hundred and seventy-two thousand, five hun- 
dred and twelve. 

8. Nine millions, seven hundred and sixty-five thousand, 
four hundred and thirty-two. 

9. Three hundred and forty millions, forty-three thou 
sand, five hundred and sixty-seven. 

10. Three hundred and seventy-four billions, four hundred 
and thirty-eight millions, eight hundred and sixty-two 
thousand, eight hundred and forty-seven. 

FUNDAMENTAL RULES OF ARITHMETIC. , 

Art. 28. Notationsxi^ Numeration are the Primary prin- 
ciples of thtfour Fundamental Rules of arithmetic; namely. 
Addition, Subtraction, Multiplication,' and Division. 

These are called Ftmdamental Rules, because all other 
arithmetical operations are dependent on them. 

A Rule, in Arithmetic, is a prescribed method of per- 
forming an Arithmetical operation. 



Digitized 



by Google 



14 ADDITION. [chap. H. 



CHAPTER II. 

ADDITION. SUBTRACTION. — MULTIPUCATION. — ^DIVISION. 

ADDITION. 

Art. 29« Addition is the process of fin4ing the sum 
of two or more numbers. 

The sign of addition is a shori horizontal line bisected 
by a perpendicular line of the same length; as, +. This 
symbol is called plus, and when placed between two quan- 
tities, it denotes that they are to be added. Thus, 4+2 
show that four and two are to be added; and is le&dj four 
plus two. 

Two parallel horizontal lines, as =, means equal to or 
equals, and when placed between two quantites, denotes 
that they are equal to each other. Thus, 4 + 2=6, is read, 
4 plus 2 equals 6. 

CASE I. 

Art. 30. Addition of abstract numbers when the sum 
of each column does not exceed nine. 

Rrmakk. — Similar conertte numbers are added the same as thongh they were 
abstract numbers, the amount being a concrete number of the tame kind. 
Dissimilar concrete numbers cannot be added. 

1. What is the sum of 223, 451 and 114 ? 

Explanation. — Write the numbers 
OPERATION. to be added, so that all the figures of 

4 the same denomination shall stand in 

^ ^ z ' ^^^ same column; and draw a line 

§ 1*3 underneath. Then commencing at 

^23 *^® column of units, add each column 

^ f: 1 separately, and place the result direct- 

? , ^ ly under it. Thus, 4 and 1 are 5, 

and 3 are 8. units, which place under 

^ Q cTq A ^ the column of units. Add the column 

7 8 »i>um or Amount. oUens, said o{ hundreds in a mmiUrwaj, 
and we obtain for the amount 788. 

Proof. — Begin at the top and add each column down- 
ward, the same as you added them upward, if the soma 
t4proe the work is right. 



Digitized by VjOOQ IC 



ART. 30.J ADOmON. 15 



2. - 3. 


4. 5. 


6. 


7. 


134 131 


171 315 


413 


112 


512 413 


403 481 


142 


221 


342 245 


315 202 


234 


' 343 


8. 


9. 




10. 


1142 


4131 




10465 


3314 


1512 




43110 


2001 


3024 




22322 


1330 


201 




13101 



11. What is the sum of 3141,1202 and 2332 ? 

12. What is the sam of 1674,3102,4011 and 112 ? 

13. What is the sam of 12132,41311,23323 and 1101? 

14. What is the sum of 3421,30124,313221 and 1232 1 

15. What is the sum of 1210+32124 + 613253+ 
2110301 + 2101? 

16. What is the sum of 1012+32421 + 613352+ 
2110103 + 2011 ? 

17. What is the sum of 3121+21 + 1603+1032?, 

18. What is the sum of 413+32132+32+4220 ? 

19. What is the sum of 12+3430+40 + 64213+104 ? 

20. What is the sum of 12+321+4231+821423+12 ? 

PRACmCAL QUESTIONS. 

1. If a yoke of oxen is worth 125 dollars, and a cow 32 
dollars, what is the value of both ? 

2. A man bought a load of hay for 5 dollars, a load of 
wheat for 41 dollars, and some rje for 323 dollars; what 
was the whole cost ? 

3. A farmer bought a span of horses for 212 dollars, a 
yoke of oxen for 132 dollars, and farming implements to 
the amount of 545 dollars ; what was the whole cost ? 

4. A merchant sold 2131 barrels of flour one month, 
11023 barrels the next month, and 6022 barrels the follow- 
ing month ; how many barrels did he sell daring the thrM 
months? 
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5. A man bought some batter for 123 dollars, some 
molasses for 310 dollars, some sugar for 1101 dollars, and 
some flour for 1121 dollars; what was the^ whole cost ? 

6. James has 2312 acres of land, John' has 21321, and 
Joseph has 32154; how many acres have they all ? 

1. A farmer, being asked how many sheep he had, re- 
plied, in one field I have 225, in another 2112, in another 
1220, and in another 10120; how many had he in all ? 

8. A farmer raises the following qunatities of grain oa 
four fields, namely : on the first 2115 bushels of wheat, on 
the second 1110 bushels of rye, on the third 625 bushels 
of oats, and on the fourth 123 bushels of buckwheat; 
how many bushels of grain did he raise ? 

9. A lends to B 1313 dollars ; to C 23121 dollars, and 
has 55125 dollars remaining ;— how much money had A 
at first ? 

10. A man bought a farm for 4120 dollars, paid 1400 
dollars for having it improved, and sold it so as to gain 
1150 dollars ; for how much did he sell it ? 

- 11. A man traveled 214 miles one day, 232 miles the 
next day, and 320 the third day ; Low far did he travel in 
the three days ? 

12. Mr. Smith owned five farms ; the first was wotth 
23520 dollars, the second 11120 dollars, the third 32G0 
dollars, and the fourth 32100 dollars ; what is the value of 
the four farms ? 

13. A drover bought cattle to the amount of 3100 
dollars, sheep to the amount of 642 dollars, and a fine 
horse for 255 dollars ; how much did they all cost ? 

14. A merchant bought groceries to the amount of 3210 
dollars, dry goods to the amount of 12210 dollars, and had 
32216 dollars remaining ; how much had he at first ? 

15. A had 2310 dollars, B 13250 dollars, C 32118 dol- 
lars, and D 321 dollars ; how much did they together 
have ? 

16. A merchant, on settling up his business, found he 
owed one man 12326 dollars, another 412 dollars, another 
3141 dollars, another 821010 dollars ; what was the 
amount of his debts ? 
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IT. A has 2113413 doDars ; B, 534231 dollars ; C, 343 
dollars ; and D, 85241002 dollars ; — ^how many dollars 
have they together ? 

18. In one book there are 1210 pages, m another 235, 
and in another 1140; how many pages did the three books 
contain ? 

19. A merchant bought books to the amonnt of 1111 
dollars, paper to the amonnt of 2231 dollars, and dry 

*goods to the amount of 23225 dollars; how much did the 
whole cost ? 

20. A man has a farm worth 1522 dollars, a mortgage 
worth 23134 dollars, and 5222 dollars of bank sock; how 
much is he worth ? 

CASE n. 

Art. 31. Addition of abstract numbers in general. 

1. What is the sum of 4317+346+59+6831+2194 
+3285 ? 



Explanation. — Write the numbers to be 
OPERATION. added as directed in Art. 30. 

^ ^ '« Beein at units' column and add thus : 5 

I I S . and 4 are 9, and 1 is 10, and 9 are 19, and 

I o c S.| 6 are 25, and 7 are 32 units, — equal to 3 

^ H s h D ' TENS and 2 units ; — ^place the 2 units under 

^4327 the units' column, and car'^y, or add, the 3 

o 3 46 tetis to the tens' colomn, thus : 3 and 8 are 

§ 5 9 11, and 9 are 20, and 3 are 23, and 6 are 

H 6 8 3 1 28, and 4 are 32, and 2 are 34 tens,-— equal 

2194 to 3 HUNDREDS and 4 tens ; — ^place the 4 

3 285 tens under the tens' column and add the 3 

, hundreds to the hundreds' column, thus : 3 

17042 Amount, and 2 are 5, and 1 is 6, and 8 are 14, and 3 
are 17, and 3 are 20, hundreds, — equal to 2 
THOUSANDS and hundreds ; — place the hundreds under the 
hundreds' column and add the 2 thousands to th«. column of 
thousands, thus : 2 and 3 are 5, and 2 are 7, and 6 are 13, and 
4 are 17 thousands, — equal to 1 ten thousand and IthouscTids, 
•—place the 7 thousands under the colunm of thousands, and 
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the 1 ten thousand on the left of it ; and we haye for the 
amount 17042. 

Proof hy the excess of 9'^. — Find the excess of 9*s in the 
snm of the digits of each of the nambers added, and if 
the ^cess of 9's in these excesses, eqnals the excess of 9'8 
in the prodact, the work may be considered right. 

Take for illustration the preceding example. 

» OPERATION. 

4327 = 7 excess. 
346 = 4 " 
59 = 5 " 
6831 = " 
2194 = 7 ** 
3285 = " 



Amount, 17042 = 5, is the excess of 9'8 in the above 
excesses, also, the excess of 9^s in the sum ] hence the work is 
right. 

Rkmark.— To comprehend thii method of proof, an weU as that giren for the 
proof of Subtraction, Multiplication and Division, it is necessary to under* 
stand the properties of the number 9 explained on page 80th, Art. 74. 



2. 


3. 


4. 


5. 


6. 


3412 


7310 


782 


3241 


18243 


3410 


416 


4164 


476 


32341 


218 


3^2 


3123 


84324 


7147 


436 


4 


7182 


.18472 


165 


1412 


74- 


119 


31421 


2342 



7. What is the sum of 4862+834+46734+82796 f 
9832 8763? 

8. What is the sum of 144 + 7864+891234 6327 + 
9879 ? 

9. Whatj;s the sum of 78639 + 847796+864321 + 1487 
+ 987? 

10. What is the sum of 186+^72+4638+64732+ 
8634+9763+478 ? 
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11. Find the sum of 986 + 834 +t325t+t6324+ 8763 
4-9876+4683 + 9824. 

12. Find the snm of 8632+84729 + 91 + 7864+9981 + 
7632+876324. 

13. Find the sum of 71468+3721+863+4902+876+ 
8796+87641 + 763. 

14. What is the sum of 8463+721+84632+8468+ 
7416+8976+868471+9876741 ? 

• 15. What is the sum of 846832+987649+768321+ 
684+9763+84762+9824 ? 

16. What is the sum of 18467+982+6849+731247 + 
6824721+768417+9763+4214 ? 

17.. What is the sum of 16824+4768+4734+8686 + 
9432+987+98624? 

18. What is the sum of 23476+1862541+97632+8763 
+9768+92+8416+7231 ? 

19. What is the sum of 86432+68324+987324+83241 
+964? 

20. What is the sum of 16847+9683+8324+8632+ . 
749178+76832+1984683+Jb6432147 ? 

PRACTICAL QUESTIONS. 

1. A father gave to his eldest son 1473 dollars, to his 
youngest son 3249 dollars, to his oldest daughter 1298 
dollars, to his youngest daughter- 3998 dollars, and had 
remaining 7968 dollars ; — how much money had he at 
first? 

2. SeveraT persons contributed towards building a 
church. A gave 184 dollars, B gave 273 dollars, C gave 
843 dollars, D gave 195 dollars, and E gave 395 dol- 
lars ;— how much did they together contribute ? 

3. Five brothers had the following sums of money ; A 
9789 dollars, B 15450 dollars, C 899 dollars, D 3499 dol- 
lars, and E 9999 dollars ; — how much did they together 
have ? 

4. A drover bought 497 sheep one week, 847 the next 
week, 943 the third week, 1496 the fourth week, and 18550 
the fifth week ;— how many sheep did he buy in all 7 
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5. A gentleman owns a farm worth 3450 cellars, a build- 
ing lot worth 3759 dollars, a store and lot worth 5868 
dollars, a fine horse and carriage worth t75 dollars ; 
what is the amount of his property ? 

6. Prom New York to Kingston is 90 miles, from King- 
ston to Albany is 60 miles, from Albany to Rochester is 
251 miles, from Rochester to Buffalo is 75 miles, and from 
Buffalo to Niagara Falls is 21 miles ; how far is it from 
New York to Niagara Falls ? 

*7. An individual owns a farm worth 2463 dollars, a 
wood-lot worth 1342 dollars, a store and lot worth 2465 
dollars ; what is the amount of his property ? 

8. A gentleman willed his estate to his wife, three sons, 
and four daughters ; to his daughters he willed 3496 dol- 
lars apiece; to his sons, each 5785 a piece; and to his wife 
4698 dollars ; — how much was his estate ? 

9. The distance on the New York and Erie railroad 
from New York to Goshen is ^9 miles ; from Goshen to 
Narrowsburgh is 63.Tniles ; from Narrowsburgh to Owego 
Is 114 miles ; from Owego to Friendship is 137 miles ; and 
from Friendship to Dunkirk is 87 miles. How many miles 
from New York to Dunkirk ? 

10. A boy gave for a slate 22 cents ; for an arithmetic 
50 cents ; for an algebra 75 cents ; for a grammar 56 
cents; and for a geography 125 cents. How much did he 
give for them all ? 

11. A butcher sold to one man 436 pounds of meat ; 
to another 3695 pounds ; to another 9899 pounds ; to 
another 12485 pounds ; and to another 879 potinds. How 
many pounds did he sell in all } 

12. A, B, C, D and E enter into partnership ; A puts 
in 475 dollars ; B 846 dollars ; C 1495 dollars ; D 985 
dollars ; and E 7864 dollars. How much stock have they 
in trade > 

13. Four persons deposit money in a bank ; the first 
deposits 4490 dollars ; the second 5685 dollars ; the third 
9947 dollars ; and the fourth 12470 dollars. How many 
dollars did they all deposit > 

14. Bought of A 346 oords <^ wood ^, of B 846 eordg ; 
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of C 395 cords ; of D 836 cords ; of E as mnch as of A 
and C both ; and of F as much as of B and E both. 
How many <5ord8 of wood did I buy in all ^ 

16. A produce-dealer has in store at one place 146 
bushels of corn, 876 bashels of oats, 395 of rye, and 1247 
bushels of potatoes ; at another place 1846 bushels of 
corn, 3246 bushels of oats, 846 bushels of rye, and 437 
bushels of potatoes ; and at another place 199 bushels of 
corn, 847 bushels of oats, and 849 bushek of potatoes ;-p 
bow much produce has he in store ? 

16. Macedon was founded 794 years B. C. by Caranus ; 
Sparta was founded 606 years be/ore Macedon, by Selex ; 
Corinth, 4 years before Sparta, by Lysippus ; Thebes, 89 
years before Corinth, by Cadmus. In what year was 
Sparta, Corinth, and Thebes founded respectively ? ^ 

17. The population of the United States in 1790 was 
3729326 ; in 1800 it was 1580427 more ; 1810 it had in- 
creased 1930150 more ; in 1820, 2398377 more ; in 1830, 
3218241 more ; and in 1840, 4244165 more. What was 
the population in each of the above mentioned years ? 

18. Mr. Harvey, the discoverer of the circulation of 
the blood, was bom in 1578, at Folkstone, in Kent ; George 
Edwards, the ornithologist, was born 116 years later ; 
William Herschel, the astronomer, was bom 44 years after 
Edwards; Henry Clay, the American statesman, was 
born 39 years after Herschel j — in what year was each 
of the above named individuals bom ? 

19. At the battle of Moskowa there were 13000 Rus- 
sians killed, 5000 taken prisoners, about 27000 wounded, 
and 40 generals either killed, wounded or taken prisoners; 
2500 of Napoleon's army were killed, 7500 wounded, 
and 15 generals either killed or wounded. What was 
the total loss ? 

20. At the battle. of Waterloo the French- lost 40000 
men; the Prassians 38000; the Belgians and Dutch 8000; 
the Hanoverians 3500; and the English about 12000; — 
how many men were killed in all ? 
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SUBTRACTION. 

Art. 32. Subtraction is the method of finding the dif* 
fereuce between two numbers. 

lu subtraction there are three terms, the Minuend , Sulh 
trahend, and Remainder. Any two of these being given, 
the remaining one can be found. 

The number from which the other is to be taken is 
called the Minuend; the number to be subtracted from it, 
tfie Subtrahend; and the result obtained by the operation, 
the Remainder. 

A short horizontal line, thus, — , is called minus j and is 
the sign of subtraction. When it is placed between two 
numbers, it shows that the number on the right of it is to 
be taken from the one on the left. Thus, 7, (the minuend) 
— 6, (the subtrahend) = 2, the remainder.. 

CASE I. 

Art. 33. Subtraction of abstract numbers, when each 
figure of the subtrahend is less than its corresponding 
figure in the minuend. 

Bf.mark — The difference of two nmilar concrete numbers is a concrete 
number of the same kind, and is found in the same way as though they were 
abstract numbers. Bat two dissimilar concrete numbera can not be taken, 
(he one from the other. 

1. From 946 subtract 524. 

Explanation. — Write the less num- 

OPERATiON. ber under the greater, with units un-, 

der units &c., and draw a linb under- 

"S neath, then proceed thus : 4 units from 

; 5 6 units, leave 2 units : write the 2 units 

in units' place, 2 tens from 4 tens leave 

Minuend, 9 46 ? tens, which write in tens' place, 5 

u Vv*^i.J«^ ROH hundreds from 9 hundreds leava 4 

Subtrahend, 5^ hundreds: write the 4 hundreds in 

Remainder, "422 the place of hundreds, and we have 
*»cAxxi»iii^xcx, -x * ^ ^^^ ^^^ remainder 422. 

Proof. — Add the remainder and subtrahend together; if 
their sum is equal to the minuend, the work is right. 



5 c--, 
7 « a 
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81 



2. 

From 465 
Sabtraot 243 



From 
Sabtraot 



3. 

842 
511 



4. 
From 762 
Sabtraot 451 



5. 
From 549 
Sabtraot 334 



From 
Sabtraot 



6. 
465 
143 



7. 
From 947 

Sabtraot 837 



8. From 4631 take 2310. 

9. From 16820 take 3410. 

10. From 9642 take 8431. 

11. From 32478 take 123U. 

12. From 96472 take 32361. 

13. Subtract 4247 from 7449. 

14. Subtract 147302 from 688926. 

15. Subtract 234610 from 479824. 

16. From 9867412 subtract 42^3101. 

17. From 1649324 subtract 443121. 

18. From 256342 subtract 143242. 

19. From 9864324 subtract 8432124. 

20. From 9680434 subtract 4530411. 

PRACTICAL QUKSTIONS. 

1. A boy had 36 marbles and gave 24 of them to bis 
playmate ; how many had he remaining ? 

2. Joseph caught 295 quails, and John caught 84; how 
many more did Joseph catch than John ? 

3. Jackson had 95 cents and Jane had 73; how many 
more had Jackson than Jane ? 

4. Elisha having 447 bushels of potatoes, sold 234 
bushels of them to Perry; how many bushels had he 
renjaining ? 

5. A farmer bought a span of horses for 346 dollars, a 
yoke of oxen for 135 dollars; how much more did he 
give for the horses than for the oxen ? 

6. A drover, having 1465 sheep, sold 1235 of them ; 
how many had he remaining ? 
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T. A gentleman owns a store worth 4695 dollars, and a 
grist-mill worth 2135 dollars ; how much more is the store 
worth than the grist-mill ? 

8. A gentleman gave for a house and lot- 9899 dollars, 
for a cotton factory 8495 dollars ; how much more did he 
give for the one than the other ? 

9. A speculator bought some land for 12897 dollars, a 
tannery for 10444 dollars ; how much more did the land 
cost than the tannery ? 

10. A merchant, having 9847 yards of cloth, sold 5844 
yards of it ; how many yards had be remaining ? 

11. A drover bought cattle to the amount of 964T dol- 
lars, and sheep to the amount of 5434 dollars ; how much 
more did he give for the cattle than for the sheep ? 

12. A merchant sold a quantity of goods for 8697 dol- 
lars, and by so doing gained 1495 dollars ; how much did 
the goods cost him ? 

13. A gentleman sold an estate for 7499 dollars, and by 
so doing gained 1084 dollars; how much did the estate 
cost him ? 

^ 14. A farm was sold for 3495 dollars, which was 1032 
dollars more than it was worth; how 'much was it worth ? 

15. A farmer had 4295 sheep, and 2145 lambs ; how 
many more sheep had he than lambs I 

16. A farmer, having 1346 bushels of wheat, sold 1042 
bushels of it ; how many bushels had he remaining ? 

17. A merchant, during one year, sold 1247 barrels of 
molasses, and 2489 barrels of sugar ; how many more 
barrels of sugar did he sell than molasses ? 

18. A gentleman willed to his son 49865 dollars, and to 
his daughter 34534 dollars ; how much more did he will to 
his son than to his daughter ? 

19. A man, driving 1565 sheep to market, on his way 
sold 435 of them ; how many had he remaining ? 

20. A ship is valued at 69847 dollars, and its cargo at 
45837 dollars ; how much more is the ship valued at than 
the cargo ? 
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J ' CASK n. 

Art. 34. Subtraction of Abstract nombers in geteral. 
1. From 728 subtract 364. 

OPERATION. Explanation. — The numbers 

being properly written down, wo 



j^rooeed tnus : 4 units taken from 
^mS ^ s s° ™^^ ^^^^ ^ units, which write 
I S'3 o § "a in unit's place. I cannot take 6 
%jf J »?o o ? //i\ ? tens from 2 tens : therefore, from 

^^'''l^' A IVa^ ^^^) ^ tt^e 7 hundreds I take 1 huiidred 
Subtrahend, 36^ ^ ^q ^^,^3^ ^^^ ^^^ i^ ^ ^l,e 2 

T, -J ofi ^ tens, making 12 tem; — 6 tens 

Remainder, 3 6 4 £^^ jg tens leave 6 tens, which 

I write in ten/ place. I have 
taken 1 hundred from the seven hundreds^ wnich leaves 6 hun- 
dreds ; 3 hundreds from 6 hundreds leave 3 hundreds. But for 
convenience, it is customary to add the 1 hundred to the 3 
hundreds, (the next figure in the subtrahend,^ and take the 
sum from the figure in the minuend under which it is placed, 
which is the same in effect as the above. 

Note. — ^The minnend 7 hundreds, 3 tens and 8 units, is =: 8 hundredi, 13 
tens and 8 unitg, which form it, absolutely assumes in the mind while givinj^ 
the above explanation; still it is not necessary to be written except to render 
the explanation more plain. 

Proof hy the excess of 9^5. — Find the excess of 9's in the 
sum of the digits of the remainder^ — also of the subtrahend. 
Then find the excess of 9's in the excesses just found, — 
if this excess equals the excess of 9's in the mmicnd, the 
work is right. 

Take for illustration the above example : 

OPERATION. 

728 =s 8 excess. 
364 = 4 " 

367= 4 « 



8 excess in Hhe subtrahend and 
reminder, which is the same as the excess in the minuend, 
therefore tiiie work is right 

2 
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2. 3 4. 5. 

From 4642 From 647 From 4621 From 468 

Take 2370 Take 352 Take 2432 Take 379 



6. 7. 8. 

From 68492 From * 7246 From 68243 

Subtract 37508 Subtract 5839 Subtract 27359 



9. From 8697 subtract 5988. 

10. From 1682402 subtract 740482. 

11. From 187642 subtract 94837. 

12. From 9046 subtract 8074. 

13. From 86432 subtract 67821. 

14. Subtract 4962 from 7832. 

15. Subtract 14829 from 84643. 

16. From 4001 subtract 1344. 

OPERATION. 2nd. Zrd. 4ih. 

» . "• . rf . •>' . 



11 . § I . gi . §1 . 

g'e"3 2 "g rfa Si's » 5 2'2» -3 
.a « d M P Za mB S 3 moo a 

Minuend, 4001 = 3 (10) 01 =» 3 9 (10)1=3 9 9(11) 
Subtrahend, 1344 1344 

Remainder, 2657 265 7 

Explanation. — ^The numbers being properly arranged, com 
mence at tbe right and proceed thus : we cannot take 4 unita 
from 1 unit ; therefore I seek 1 from the tens' place, but find- 
ing no tens there, I proceed to the hundreds' place, and finding 
no hundreds there, I take 1 thousand from the 4 thousands and 
r set it in the next place towards the right, which causes the 
minuend to take the 2nd form. Then take 1 hundred from the 
10 hundreds, and set it in the next place towards the right, 
causes the minuend to take the 3rd form. Now taking 1 ten 
from the 10 tens, and adding it to the 1 unit causes the minuend 
to assume the 4th form,— from which we are now prepared to 
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take the subtrahend. 4 units from 11 units leaye 7 units ; 4 
tens from 9 tens leave 5 tens ; 3 hundreds from 9 hundreds 
leave 6 hundreds ; and 1 thousand fron^ 3 thousands leave 2 
thousands. Hence the difference of these two numbers is 2657. 

Remark.— The 3nd, 8rd and 4th formi of the minaend Mire merelj to ex- 
l4ain the method of sabtractiog more clearly, and ihonld, therefore, in practice, 
be performed in the mind and not be written down. The lanA result will be 
obtained by limply adding 10 to the upper figure when it if imaller than the 
one below it, and carrying, or adding, i to the next figure of the inbtrahend. 

17 From 41007 subtract 34138 ? 

18. From 90006 subtract 9994 ? 

19. How many are 10000—9 ? 

20. How many are 100000—1 ? 

21. How many are 89467—84732 ? 

22. How many are 760743—249078 ? 

23. How many are 4078603—1437908 ? 

24. How many are 90807060—60708091 ? 

25. How many are 97876757—79787675 ? 

26. How many are 20304050—1020304 ? 

27. How many are 90857565—20382468 ? 

28. How many are 900000—1 ? 

29. How many are 909090—1 ? 

30. How many are 9080706050—16070809? 

N 
PRACnCAL QUESTIONS. 

1. A gentleman willed to his son 3862 dollars, and to hu 
daughter 5324 dollars; how much more did he will to his 
daughter than to his son 7 

2. In a certain orchard there are 425 apple-trees and 
297 plum-trees; how many more apple-trees than plum- 
trees ? 

3. A man traveled 14637 miles during one year, and 
9843 miles the next year. ; how much farther did he travel 
the first year than the second 7 

4. A merchant had 25694 pounds of pork, and sold 
19832 pounds of it; how many pounds remained unsold 7 

5. A speculator bought a quantity of cotton for 294682 
dollars, and sold it for 516390 dollars; how much did he 
gain? 
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6. Gunpowder was inyeDted by Schwartz, in the year 
1330; how long was it before the birth of Bonaparte, 
1169? 

7. George Washington died in the year 1199, at the 
age of 61 ; in what year was he born ? 

8. The mariner's compass was invented at Naples in the 
year 1302; how long before the discovery of America 1492? 

9. Joseph Addison, the poet, was bom 1612, and died, 
1119; how old was he when he died ? 

10. Sir William Blackstone, the lawyer, was bom 1123, 
and died, 1180; at what age did he die 7 

11. Francis Bacon, a universal genins, died in the year 
1626, at the age of 65; in what year was he bom ? 

12. Robert Boms, the poet, was bom 1159, and died 
1196;^ Lord Byron, the poet, was bom 1188, and died 
1824. What was the age of each, and how long after the 
birth of Burns^as Byron bom ? 

13. George Edwards, the ornithologist, was bom 1694; 
how long was this before the birth of Harvey, the dis- 
coverer of the circulation of the blood, who was bom 
1518 ? 

14. Massachusetts was settled in 1620, at Plymouth; 
how many years before the declaration of our National In- 
dependence 1116 ? 

15. The Independence of the United States was ac- 
knowledged in Europe in 1183; how long was that after 
the battle of Bunker's HiU, 1115 ? 

16. The first newspaper published in America, at Bos- 
ton, was in 1104, which was 183 years after Mexico was 
conquered by the Spaniards; in what year was Mexico 
conquered ? 

11. Michael Angelo, an Italian painter, died 1563, at 
the age of 89; in what year was he bom ? 

18. Benjamin Franklin, the philosopher and statesman, 
died 1190, at the age of 84; in what year was he bom ? 

19. Galileo, an Italian astronomer, died 1642, at the 
age of 18; in what year was he bom ? 

20. Luther, the reformer, died 1546, at the age of 63, 
in what year was he born ? 
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21. Raphael, the prince of palDters, an Italian, was 
born 1483, and died in 1520, which was 6 jears after the 
birth of Titian, another renowned Italian painter; to what 
age did Raphael liye, and in what year was Titian bom f 

22. Cotopaxi, the highest Tolcano in the world, is 19408 
feet high; how mnch higher is Sorato, the highest land in 
America, which is 25380 feet high, than Cotopaxi ? 

23. Benjamin West, the American painter, was bom 
1*738; how long was this before the death of Robert Ful- 
ton, who died in the year 1815 ? 

24. Mount Ararat, (on which Noah's ark rested,) is 
12100 feet high; now how mnch higher is that than mount 
Washington in New Hampshire, which is 6234 feet in 
height? 

25. St. Peter's Church at Rome, is 450 feet high; how 
much higher is that than Trinity Church, New York, 
which is 283 feet in height ? 

26. Joseph Bonaparte died 1844, at the age of 16 ; in 
what year was he bom 7 

21. Dr. Franklin was born in the year 1106, and died 
in 1190; how old was he when he died ? 

28. A man, owning 45161 acres of land, sold 23921 
acres of it; how many acres had he remaining ? 

29. A merchant, having 98012 barrels of flour, sold 
49261 of them; how many had he remaining ? 

30. In a certain town there were 24961 inhabitants, 
which was 5084 more than there were the preceding year; 
how many were there the preceding year f 

31. A merchant sold a quantity of goods for 38961 
dollars, which was 813 dollars more than they cost him; 
how much did they cost him ? 

32. A man, haying 21695 feet of lumber, sold 1962 feet 
of it; how many feet had he remaining ? 

33. If I borrow of my neighbor 9613 dollars, and pay 
him 999 dollars of it; how much remains unpaid ? 

34. A gentleman sold a farm for 54623 dollars, which 
was 9240 dollars more than he gave for it; how much did 
he pay for the farm ? 

35. A farmer raised 2141 bushels of rye, and 2146 
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bnslels of corn; he sold 943 bushels of the rye, and 189 
bushels of the corn;— how much of it remains utisold i 

36 A and B bought a farm for 1840 dollars; A paid 
2999 dollars, and B the remaiuder;— how many dollars 

did B pay ? « . i -, x no/»o 

37. A and B traded farms; A^s farm is valued at 9863 
dollars, and B's at 1807 dollars;— how much in equity 

ought B to pay A ? -^ ,. i xi. j. 

38. Said A to B, I have 4605 sheep; B replied, that 
he had as many, lacking 298;— how many had B ? 

39. How many years from 1496, the year m which 
Algebra was first known in Europe; to 1808, the year m 
which the first steamboat was put in successful operation 
by Robert Fulton ? 

40. A grocer having 346823 dollars' worth of goods, 
shipped 196832 dollars' worth of them; how many dollars' 
worth had he remaining ? 

41. A speculator sold a factory for 35896 dollars, 
which was 1491 dollars more than it cost him; how much 
did it cost him ? 

PRACTICAL QUESTIONS COMBINING ADDITION AND BUBTRACJHON. 

1. A farmery having 4632 sheep, sold to A 785, and to 
S 896; how many had he remaining ? 

2. A farmer's yearly income was 1679 dollars; he paid 
for repairing bis house 487 dollars; for farming utensils 
98 dollars; and for hired help 299 dollars; — ^how much 
lias he remaining ? 

3. A man bought a span of horses and a wagon for 
987 dollars; he then sold the wagon for 185 dollars, and 
-tbe horses for 736 dollars;— how much did he lose by the 
operation ? 

4. A gentleman, having 697 dollars, deposited 372 
aollars m the be,nk, and spent 197 dollars of it; how much 
liad he remaining ? 

-. ^"o^f ^P^^'^l^'tor, having 346821 acres of land, sold to 
^637 acres; to B 495; to C 1865; to B 26942: and to B 
S19 acres;— how many acres had he left ? 
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6. There is a farm consisting of 946 acres; 35 acres of 
which is planted with corn and potatoes; 140 acres sown 
with rye; 180 acres with oats; 98 with wheat; 212 is 
pastured, and the remainder is meadow. How many acres 
of meadow ? 

7. A lady, having 461 dollars, paid for a bonnet 24 
dollars; for a shawl 85 dollars; for a silk dress 90 dollars; 
and. for some delaines 112 dollars; — how much had she 
remaining ? 

8. A market-woman, having 234 oranges, sold to one 
person 12 of them ; to another 46 ; to another 54; to 
another 32; and to another 15; — how many had she re- 
maining f 

9. A farmer, having 89T sheep, sold to A 150 of them; 
to B 160; to C 284; and to D 294;— how many had he 
remaining ? 

10. A drover, having 19*1 cattle, sold 112 of them, and 
bought 81 more; how many had he then ? 

11. In a certain army there are 4560 men: in a battle 
646 of them were killed, 491 of them wounded, and 148 
of them deserted; how many were left ? 

12. A farmer, having 847 bushels of grain, sold to A 
132 bushels; to B 112; to C 184; and gave to the poor 
212 bushels; — ^how many bushels had he remaining ? 

13. An individual traveled by railroad 491 mUes, and 
designed to return on foot; the first day Ee traveled 69 
miles; the second 84; the third 59; the fourth 41 miles; 
the fifth day he took the cars and arrived home. How 
far did he go the last day ? 

14. A man willed an estate of 560048 dollars to his 
two children and wife, as follows : to his son 230645 
dollars; to his daughter 88999 dollars; and to his wife the 
remainder. How much did he will to his v^rife ? 

15. A man laid out 98000 dollars in speculation; the 
first year he gained 1841 dollars; the second year 1981 
dollars; the third year he lost 8044 dollars. How much 
did he lose by the operation ? 

16. A merchant, having 89116 barrels of flour, sold to 
A 961 barrels; to B 1143 barrels^ to C 6842 barrels; 
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to D 14625 barrels; and to E the reminder. How many 
barrels did E receive ? 

It. Four persons A, B, C and D propose to purchase 
a manufactory, valued at 91802 dollars. A is to pay 
4990 dollars, B 12647 dollars, C 19682 dollars, and D 
the remainder; what sum will D have to pay ? 

18. Having in my possession 8960 ddllars, I wish to 
know how much I must add to this sum, to be able to 
purchase a farm worth 18910 dollars, and save 49T dol- 
lars for other purposes ? 

19. A had 448 oxen; B had 212 more than A; and 
had as many as A and B together, lacking 184; — ^how 
many had B and respectively ? 

20. A has 4*70 dollars more than B, and 245 dollars 
less than C, who has 2490 dollars; and D has as much as 
A and B together. How many dollars have A, B and D 
respectively ? 

21. John has 240 sheep more than Joseph, and 125 
less than James, who has 485; and Jackson has as many 
as John and Joseph together, lacking 820 sheep. How 
many sheep have John, Joseph and Jackson respect- 
ively ? 

MULTIPLICATION. 

Art. 35. Multiplication is a concise method of com- 
puting the amount of any number taken as many times as 
there are units in another number. 

There are three terms employed in multiplication; the 
Multipliccund, the Multiplier, and the Product; any two of 
which being given the remaining one can be found. 

Art. 36. The Multplicand is the number taken. 
The Multiplier is the number that shows how many times 
the multiplicand is taken. The Product is the answer or 
result obtained. The multiplicand and multiplier are also 
called Factors of the product. 

Art. 37. The multiplier can never be a concrete num< 
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ber, as it merely expresses the iramber of times the multi- 
plicand is taken. The product will be of the same denomi* 
nation as the mtUtiplicand. 

Art. 38. The sign of mnkiplication is two short lines of 
equal length bisecting each other at an angle of 45 de« 
grees with the horizon; thns, Xi and is sometimes called 
INTO; This sign being placed between two numbers shows 
that they are to be multiplied, the one by the other. Thus, 
6X8=48, indicates that 6 is to be multplied by 8, or 8 
to be multiplied by 6, (as the case may require,) and that 
the product equals 48. 

MULTIPLICATION TABLE. 



2X 0=0 
2X 1=2 
2X 2=4 
2X 8= 6 
2X 4=8 
2x 6=10 
2X 6=12 
2x 7=14 
2X 8=16 
2X 9=18 
2X10=20 
2X11=22 
2X12=24 



3X 0= 
8X 1=3 
3X 2= 6 
3X 3=9 
3X 4=12 
3X 5=16 
3x 6=18 
3X 7=21 
3X 8=24 
3X 9=27 
X 10=30 
3X11=33 
8X12=36 



4X 0= 06X 0= 06X 0= 07x 0= 
4X 1= 45X 1= 6 6X 1= 67X 1= 7 
4X 2= 86x 2=10 6X 2=127X 2=14 
4X 8=12 6X 8=16 6X 3=18 7 X 3=21 
4X 4=16 5X 4=20 6X 4=24 7 X 4=28 
4X 5=205X 6=26 6X 6=307X 6=35 
4X 6=246X 6=306X 6=367X 6=42 
4X 7=28 6X 7=36 6X 7=42 7 X 7=49 
4X 8=32 5x 8=40 6X 8=48 7 X 8=66 
4X 9=365X 9=466X 9=647X 9=63 
6X10=607X10=^0 
5X11=66 6X11=66 7X11=77 
6X12=60 6X12=72 7X12=84' 



4X10=406X10=60 

4X11=44 

4X12=48 



8X 0= 
8X 1= 8 
8X 2=16 
8X 8=24 
8X 4=32 
8X 6=40 
8X 6=48 
8X 7=66 
8x 8=64 
8X 9=72 
8X10=80 
8X11=88 
8X12=96 



I2X 0= 0. 
12X 1= 12 
12X 2= 24 
12 X 8= 86 
12 X 4= 48 
12 X 6= 60 
12 X 6= 72 
12 X 7= 84 
12 X 8= 96 
12X 9=108 
12X10=120 
12X11=132 
12X12=144^ 



9X 0= 
9X 1= 9 
9X 2= 18 
9X 8= 27 
9X 4= 36 
9X 6= 46 



9X 
9X 



6=54 
7= 63 
9X 8= 72 
9X 9= 81 
9X10= 90 
9X11= 99 
9X12=108 



lOX 0= 
10 X 1= 10 
lOX 2= 20 
lOX 8= 30 
10 X 4= 40 
lOX 6= 60 
lOX 6= 60 
10 X 7= 70 
10 X 8= 80 
lOX 9= 90 
10X10=100 
10X11=110 
10X12=120 



llX 0= 
IIX 1= 11 
llX 2= 22 
11 X 8= 33 
11 X 4= 44 
11 X 6= 65 
llX 6= 66 
11 X 7= 77 
llX 8=88 
llX 9=99 
11X10=110 
11X11=121 
11X12=132 
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CASE I. 

Art. 39. Multiplication of abstract numbers, when the 
multiplier does not exceed 9. 

I. Multiply 846 by 8. 

OPERATION. Explanation ^Write the numbers down, 

^ placing units under units ; then proceed 

c-S from right to left; thus, 8 times 6 units 

i-o » 2 ^^^ ^^ units, or 4 tens and 8 units ; — ^place 

Ji 9 § '3 the 8 units in units' place, and reserve the 

■niT 1 • 1" J o^^ ^ ^^^ *^ *^^ ^ *^® °®^* product, 8 times 

Multiplicand,8 464 tens are 32 tens, and 4 tens added are 36 

Multipher, 8 tens, or 3 hundreds and 6 tens ,— place the 

■n J 6 tens in tens* place and reserve the 3 

Product, 6 7 6 8 hundreds to add to the next product, 8 

times 8 hundreds are 64 hundreds, and 3 hundreds added are 

67 hundreds, or 6 thousands and 7 hundreds^ which write down ; 

and we have for the product 6768. 

Proof. — Multiply the multiplier by the multiplicand; if 
the product thus obtained, equals the first product the 
work is presumed to be right. 

2. Multiply 348 by 2. 

3. Multiply 483 by 3. 

4. Multiply 684 by 4. 

5. Multiply 6482 by 4. 

6. Multiply 14682 by 5. 
1. Multiply 18623 by 6. 

.* 8. Multiply 38943 by 1. 

9. Multiply 28462 by 8. 

10. Multiply 8946 by 1 

II. Multiply 1683 by 6. 

12. Multiply 9898 by 9. 

13. Multiply 6847 by 3. 

14. Multiply 94762 by 6. 

15. Multiply 88992 by 7. 

16. Multiply 33449 by 8. 

17. Multiply 884682 by 9. 

18. Multiply 99999 by 5. 

19. Multiply 897654 by 7. 

20. Multiply 123456789 by 8. 
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PRACTICAL QUESTIONS. 

1. A man sokl 1 05 sheep, at 3 dollars a piece; how much 
did he receive for them ? 

2. What cost 184 barrels of flour, at 6 dollars a barrel ? 

3. What cost 1987 acres of land, at 9 dollars an acre ? 

4. What cost 418G barrels of sugar, at 9 dollars a 
barrel ? 

5. In 1 mile there are 5280 feet; how many feet in 5 
miles ? X 

6. In 1 mile there are 1*160 yards; how many yards in 
5 miles ? 

T. If 9 men can mow a certain meadow in 18 days ; in 
how many days can one man do the same ? 

8. If 6 masons c^ build a certain wall in 149 days ; 
in how many days can one mason build the same wall ? 

9. If 460 bushels of oats will feed 1 horse 11 months; 
how many bushels will be required to feed 8 horses the 
^ame time ? 

10. Bought 245 cords of wood, at 1 dollars a cord. 
What did the whole cost ? 

11. A farmer sold 8 horses, at 253 dollars a piece ; how 
many dollars did he receive for them ? 

12. A lady bought 189 yards of ribbon, at 6 ceints a 
yard; how much did it all cost her .? 

13. What cost 1*186 boxes of raisins, at 3 dollars a 
box? 

14. If a steamship can go 395 miles in 1 day, how far 
can she go in 9 days ? 

15. A merchant bought 2864 hats, at 4 dollars a piece; 
how much did he pay for them all ? 

16. A farmer sold 9 fat oxen, at 185 dollars a piece; 
how much did lie Receive for them all ? 

1*1. In 1 day there are 1440 minutes ; how many min- 
utes in 8 days ? 

18. In 1 day there are 86400 seconds; how many 
seconds in 5 days ? 

19. If one jnan receive 4 dollars a week, how much 
wil] an army of 35680 men receive in 6 weeks ? 
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20. At 2 dollars a day, each; how much will it cost, to 
board 686 men 1 days ? 

CASE II. 

Art. 40. MuUiplication of abstract nmnbers in general ? 
1. Multiply 437 by 56. 

Explanation. — ^Write the numbers down so that 
units stand under units, tens under tens, &c. 
Begin at the right and proceed, thus, — 6 times 7 
units are 42 units, or 4 tens and 2 units ; write the 
2 units in units' place, and reserve the 4 tens to 
add to the next product. 6 times 3 tens are 18 
tens, and 4 tens added are 22 tens, or ^hundreds 
and 2 tens^ &c. We next multiply by the 5 tens. 
For convenience we say 5 times 7 are 35, and place 
the 5 under the multiplier, 5, that is in tens' place, 
and reserve the three hundreds to add to the next 
24 4 7 2 product, &c. But instead of 5 times 7, &c., it is, 
60 times 7 units = 350 units, or 3 hundreds, 5 tens and units. 
I therefore placed the 5 tens in tens' place, where you perceive 
it belcmgs. ^ We proceed iiTthe same way to explain why we 
place the right hand figure of the product in the third, or 
hundreds' place when multiplying by that figure, &c. 

Proof hy the excess of 9'^. — Find the excess of 9's in 
each FACTOR. Then if the excess of 9^8 in the product of 
these excesses, equals the excess of 9's in the produU of the 
two factors, the work is right. 

Take for iUustration the preceding example : 

OPiaiATION. 

Factors, \ ^J = 5 excess. 
/ 56 =s 2 «« 

2^5^ ^ I ®^^^®® "* *^® product of the exo^nes. 

Product, 24472 i J 

'^ — 1 excesses in the product of the factors. 

m^^^f i;^^^^at^ of the first factor, (the 

^ mas, 44-34-7 are 14, or 1 nine a^ 5 
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units, the excess of 9's in that factor. Add the second &otor, 
(the multiplier,) 5-f-6 are ll^ or 1 nine and 2 units, the ex- 
cess of 9^s in that factor. The product of these excesses is 10, 
or 1 nine and 1 unit, the excess of 9's in the product of the 
excesses. Add the total product, 2+ 4 +4+7+^ ai'c 19, or 2 
nines and 1, the excess of 9^s in the product of the factors. 
This excess equals the required excess; hence the work is 
right. 

2. Mnltiply 4624 by 35. ^ 

3. Multiply 3846<by 39. 

4. Multiply 8462 by 4t. 
6. Multiply 1846 by 14T. 
6. Multiply 3916 by 183. 
1. Multiply 2243 by 144. 

8. Multiply 2882 by 414. 

9. Multiply 1414 by 323. 

10. Multiply 2463 by 382. 

11. Multiply 8632 by 132. 

12. Multiply 4862 by 89T. 

13. Multiply 9816 by 618. 

14. Multiply 4561 by 1664. ^ 

15. Multiply 1234 by 4321. 

16. Multiply 8362 by 8496. 
11. Multiply 146832 by 8316. 

18. Multiply 36841 by 8324. 

19. Multiply 1384691 by 416324. 

20. Multiply 891654321 by 123456189. 



PRACTICAL QUESTIONS. 

1. If 15 men can build a certain wall in 235 days, how 
long will it take 1 man to do it } 

2. If 45 men can accomplish a certain piece of work 
in 360 days by working 8 hours a day, how many days 
will it take one man to do the same by working 4 hours a 
day? 

3. If 360 bushels of oats will last 185 horses 3 days, 
how long will it last 1 horse 7 
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4. A drover bonght 685 oxea at 104 dollars a piece; 
what was the cost of all of them ? 

5. A merchant bought 25 pieces of broadcloth, each 
piece containing 48 yards, at 9 dollars a yard. How 
much did he pay for the whole ? 

6. If a steamship can sail 18 miles in 1 hour, how far 
can she sail in 34 days of 24 hours each 7 

T. A speculator bought 8968 acres of land, at 195 dol- 
lars an acre. How much did the whole cost him ? 

8, In 1 furlong there are 660 feet; how many feet in 
8 furlongs, (1 mile)? 

9 How many pounds of flour are there in 395 barrels; 
there being 196 pounds in each barrel ? 

10. What is the value of 346^hares of railroad stock, 
at 125 dollars a share ? 

11. How many pages are there in 5896 books, there 
being 394 pages in each book ? 

12. A speculator bought 302 cattle, and 293 times as 
many sheep; how many sheep did he buy ? 

13.- If a garrison of men consume 981 pounds of beef 
in 1 day; how many pounds will a garrison containing 
twice as many men consume in 365 days ? 

14. Farmer A has 245 acres, sowed with wheat, which 
produces 32 bushels to the acre. Farmer B has 360 
acres, sowed with wheat, which produces 25 bushels to 
the acre. What quantity of wheat was raised by A and 
B respectively ? 

15. A speculator bought 146 head of oxen; 230 head 
of cows; and 69 head of calves. He made a profit of 16 
dollars a head on the oxen; 12 on the cows; and 5 on the 
calves. How much did he gain on the oxen, cows, and 
calves respectively ? 

16. A merchant bought 12 boxes of linen, each con- 
*tfeining 25 pieces, and each piece containing 36 yards, at 
65 cents a yard. How many pieces, and how many yards 
did he buy, and how much did it all cost him ? 

It. A has 395 acres of land, worth 27 dollars an acre; 
and B has 493 acres, worth 19 dollars an acre. What ia 
the value of each of their farms ? 
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18. In a certain orchard there are 26 rows of apple- 
trees and 36 trees in each row. How many apples wonld 
there be in the orchard, allowing 2595 apples to each tree ? 

19. A farmer purchased five tracts of land, each con- 
taining 395 acres, at 95 dollars an acre. What was the 
whole cost ? 

20. The circumference of the earth is nearlj 25000 
miles, the distance to the sun is 3800 times as much. What 
is the distance to the sun ? 

Art. 41* a Composite number is one that can be pro- 
duced by multiplying two or more numbers togetlier, each 
of which is' greater than a unit. 

Thns, 15 is a composite number, as it can be produced 
by multiplying together the numbers 3 and 5. The 3 and 
5 are called the factors of 15. 

Art. 42. When the multiplier is a composite number^ 
resolve it into two or more factors, then multiply the mul- 
tiplicand by one of these factors, and the product thus 
obtained by another factor, and so on, until all the fac- 
tors have been used as a multiplier. The last product 
will be thQ answer sought 

1. Multiply U3 by 35. 

OPERATION. 
743 

7 Explanation. — The factors of 35 are 5 and 7; 

hence, multiplying by 5 and 7, or 7 and 5, will 

6201 produce the same result as multiplying by 35; 

5 since 5 X 7 == 35. 



26005 



2. What cost 325 bushels of potatoes, at 63 cents a 
bushel ? ' ^ 

• 3. What cost 43T melons, at 21 cents a piece ? 

4. What cost 395 yards of muslin, at 2*1 cents a yard ? 

5. What cost 49 sheep, at 425 cents a head ? 

6. What cost *1 1 horses, at 245 dollars a piece ? 

7 What cost 15 acres of land, at 595 dollars an acre T 
% 
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8. What cost TO bnsh. of wheat, at 146 cents a bushel ? 

9. What cost 18 pounds of opium, at 845 cents a pound 7 

10. WJbiat cost 21 books at 95 cents a piece ? 

Art. 43. MuUiplication of abstract numbers, when 
there are ciphers Jon the right of the multiplier or multi- 
plicand, or both. 

1. Multiply 3464 by 2430000. 

OPERATION. Explanation. — Write the numbers down, so 

3464 ^^^^ ^^® right hand significant figures of the 

3430000 ^^ factors shall come one under the other ; 

^_______ then multiply as in Case 2, Article 40, and 

10392 bring the ciphers down on the right of the 

13856 product. 
10392 

Rkmark. — This method of operation is a particular case 

1 1 881 «i9ftnfift under Art. 41. For in fact the number 3430000, is resolved 
XAooio^uuuu .^^^ ^j^g j^^ factors 343 and lOOOO. We first mulUplied 

the minuend hj 343, and then the product thus obtained by 10000, which i* 

done by merely adding four ciphers. 

2. Multiply 2460000 by 432000 

OPERATION. 

Multiplicand, 2460000 

Multiplier, 432000 



492 
738 

984 



Product, 1062720000000 

3. Multiply 232 by 10. 

i' ^"^tiply 682 by 100. 

o. Multiply 643 by 1000. 

1^. Multiply 4321 by 10000. 

ft ^""l^^P^y 32^1 by 100000. 

o ^^'^^P^y 246800 by 100000. 
ift i^'^l^'^^y 2326000 by 43000. 
11 ^'^ *^P^y 3680200 by 4863000. 
1 Q ^"r^P^y 12360000 by 43298000. 

*• ^Multiply 326000200 by 20046000 
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PBACnCAL QUSSnONS COHBINING ADDITION, SUBTRACTION, 
ANb MULTIPUOATION. 

1. If a wagon cost 48 dollars, a yoke of oxen 3 times 
as mnch, lacking 54 dollars, and a span of horses as much 
as the wagon and oxen together; what was the cost of the 
oxen and horses respectively, and of all ? 

2. A man paid for bnilding his house 2460 dollars; 
for his farm 4 times as much, lacking 986 dollars; and for 
his fnmitore, 122 dollars less than he paid for bnilding 
liis honse. How mach did he pay for all, and for each 
respectively ? 

3. Two persons start together from the same place, and 
travel in the same direction. One proceeds at the rate of 
35 miles a day; the other at the rate of 42 miles a day. 
What distance wil} they be apart at the end of 45 days ? 

4. Bought 197 acres of land, at 47 dollars an acre; at 
another time double the number of acres, at double the 
price per acre, lacking 12 dollars; and at another time as 

f many acres as I had already bought, at 145 dollars an 
acre. How many acres did I buy, and how much did it 
cost me ? 

5. A farmer purchased three tracts of land: the first 
contained 195 acres; the second 6 tmies as much, lacking 
203 acres; the third as much as the first and second 
together, and 45 acres more. How many acres did tho 
farmer purchase, and what did the whole amount to, at 45 
dollars an acre ? 

6. A planter sold 465 bales of cotton, at 35 dollars a 
bale; and out of the proceeds bought 18 mules, at 65 
dollars each; 6 span of horses, at 147 dollars a span; 
and 4 yoka of oxen^ at 95 dollars a pair. How much 
money had he left from the sale of his cotton ? 

7. Mr. B.'s yearly income is 2890 dollars: he pays for 
house-rent 265 dollars; his family expenses amount to 7 
times as much, la(;king 199 dollars. How much does he 
save annually ? 

8. A man, having 6894 dollars, paid out of it 1684 
dollars for a farm; twice as much, lacking 1999 dollarq, 
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for building a house; and the remainder, lacking 989 dol- 
lars, for farming utensils and furnishing his house. What 
was the cost of the farm, the house, and of the farming 
utensils and furniture of the house, respectively ? 

9. A has 7S9 sheep; B has 4 times as many, lacking 
999; and D has 45 sheep more than A and B together. 
How many sheep has B and D^espectively, and how 
many have they all ? 

10. A is worth 8967 dollars; B is worth 285 dollars 
more thfin A; and C is worth as much as A and B to- 
gether, lacking 3794 dollars. How much are B and C 
worth respectively ? 

11. In an army of 8645 men, 1864 men were killed in 
an action; and 4 times as many wounded, lacking the 
number that deserted, which was 984. How many men 
were wounded, and how many remained in the army ? 

12. A certain house is worth 1460 dollars; the farm 
on which it stands is worth 5 times as much, + 896 dollars; 
and the stock on the farm is worth 4 times as much as the 
house, lacking 1980 dollars. What is the value of all, 
and of the farm and stock respectively ? 

13. A lends B 12804 dollars. B let A have bank 
stock to the amount of 2042 dollars; a farm for 5 times 
as much as the bank stock, lacking 989 dollars; and is to 
pay the remainder in cash. How much cash ought B to 
pay A? 

14. John has 240 sheep; James 15 times as many -f 
146; and Joseph 8 times as many as both John and James, 
lacking S999. Hbw many sheep has James and John, 
and how many have they all ? 

15. If a cow cost 43 dollars; a horse 5 times as much; 
and a farm 9 times as much as the cow and horse together, 
lacking 36 dollars; how much more will the farm cost 
than 5 horses and 9 cows, at the same rate ? 

16. If a quantity of sugar cost 1465 dollars; a store 
15 times as much, lacking 9999 dollars; and the lot on 
which the store stands 2 times as much as the sugar and 
store together, + 146 dollars; what will be the cost of 
all, and of the store and lot respectively ? 
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It. Said Martha to Baldwin, I am worth 245 dollars,* 
Baldwin replies, that is exactly 1 fifth as much as Ann is 
worth, and 1 twelfth as much as I am worth. How much 
are Ann and Baldwio together worth ? 

18. If a quantity of flour cost 2864 dollars; the store 
in which it is deposited, 14 times as much, lacking 984 
dollars; and the lot on which the store stands 3 times as 
much as the flour and store together, + 183 dollars; — 
what will be the cost of all, and of the store and lot re- 
spectively ? 

19. A merchant bought 12 pieces of b^oadcloth,^ each 
piece containing 32 yards, at 5 dollars a yard for th^wo 
pieces; 6 dollars a yard for six pieces; and 8 dollars a 
yard for the remaining four pieces. He sold it all, at 7 
dollars a yard, did he gain or lose, and how much ? 

DIVISION. 

Art. 44. Division teaches how to find the number 
of times, or part of a time that one number is contained 
in another. 

There are three terms employed in division, the Divisor, 
Dividend and Quotieint, That which is left, (if any,) 
after the division, is called the Remainder; — we have not 
called it a distinct term of divisioi^ as it is a part of the 
dividend. 

The Divisor is the dividing number. The Dividend is 
th©^ number to be divided. The Quotient is the number 
of times the dividend contains the divisor. 

Division is indicated by the symbol, -h. This sign 
when placed between two quantities, shows that the num- 
ber an the left is to be divided by the one on the right. 
Thus, 8 — 4 = 2; shows that 8 is to be divided by 4, 
and that the quotient is 2. In the division of concrete 
numherSf the divisor is always considered abstractly. The 
quotient is a concrete number of the same kind as the 
dividend. 

Division is also indicated by writing the divisor under 
the dividend; thus, y = 3. 
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DIVISION TABLE. 



:2=T 

■2= 2 
2=8 
2=4 
2= 6 
2= 6 
■2= 7 
■2= 8 
2=9 
2=10 
2=11 
2=12 



3 

6 

9- 
12- 
16. 
18. 
21- 
24- 
27- 
BO- 
SS- 
36-^ 



3= 1 
8=2 
8= 8 
■8= 4 
3= 6 
■3=6 
8= 7 
3= 8 
3=9 
3=10 
3=11 
•8=12 



8-.^4= 

12-^4= 



8 
16-h4= 4 



20 



6 
24-^4= 6 



■4= 



4= 



9 

40-1-4=10 
11 
48-5-4=12 



^5= 1 
^5= 2 
f-6= 8 
^6= 4 

^6=6 
^6= 6 

f-5=7 

^6=8 

5-6=9 
5-6=10 
f-6=ll 
^6=12 



-6= 1 
6= 2 
•6= 8 
•6= 4 
-6=6 
6= 6 
.^=7 
6= 866 
6= 963 
•6=1070 
6=1177 
6=12 84. 



.v-7=l( 
7= 21 

4-7= 4 
■5-7= 6 
T-7= 6 
T-7= 7 
r-7= 8 
^7= 9 
5-7=10 
^7=11 
i-7=12 



•8= 1 
•8=2 
-8=3 
■8= 4 
•8= 6 
8= 6 
•8= 7 
.8=8 
•8= 9 
8=10 
8=11 
•8=12 



9- 
18. 
27. 
86. 
46. 
64. 
63. 
72. 
81. 
90. 
99. 
108. 



9= 1 
9= 2 
9= 3 
•9=4 
•9= 6 
■9= 6 
•9= 7 
•9=8 
•9=9 
9=10 
9=11 
9=12 



10. 

20. 

30- 

40- 

60- 

60- 

70- 

80- 

90- 

100. 

110- 

120- 



10=: 1 
10=2 
•10= 3 
10=4 
10=6 
10=6 
10=7 
10= 8 
10=9 
10=10 
10=11 
10=d2 



ll-r-ll= 



66-1-11= 



66- 



132- 



11= 



77-Ml= 

88-5-11= 

99-1-11= 

110-5-11= 

121-^ll=: 



11=: 



12 

24 

86 

48 

60 

72-H 

84-f 

96-1 
108-^ 
120-1-: 
182 
144 



12= 1 
12= 2 
12= 8 
12=4 
12= 6 
12= 6 
12=7 
12= 8 
12= 9 
12=10 
12=11 
12=12 



Short Division. 

Art. 45. Division of abstract nnmbers, when 
divisor does not exceed 12. 
1. Divide 8245 by 6. 



the 



Explanation. — ^Write the divisor at the 
left of the dividend, with a curved line be- 
tween them 3 and under the dividend draw a 
horizontal line. Begin at the left and pro- 
ceed ; thus, 5 is contained in 8 thousands, 
1 thousand times and 3 thousands remain- 
ing. Write the 1 thousand down by pla- 
cing the 1 under the figure divided. The 
remainder, 3 thousands, added to 2 hun- 
dreds, (which is the same as prefixing the 
3 to next figure,) are 32 hundreds. 5 is contained in 32 hun- 
dreds, 6 hundreds times and 2 hundreds remaining. Write 
the 6 hundreds down by placing the 6 under the last figure 



OPERATION. 


•o ■ 


§1 . 


o'o ^n 


Tho 
Hun 
Ten 
Uni 


Divisor. Dividend. 


5) 8235 


Quotient, 16 47 
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divided. The remainder, 2 hundreds, added to 4 tens, fwhioh 
is the same as prefizrag the 2 to the next figure,) are ^ tens. 
5 is contained m 23 tens, 4 tens times and 4 tens remaining 
Write the 4 tens under the last figure divided. The remain- 
der, 3 tens added to 5 units, are 35 units. 5 is contained in 
35 units, 7 units times, which place under the last figure 
divided ; and we obtain for the quotient, 1647. 

Rkmabk.— After the pupil thoroughly under$tanii the above explantion, the 
following may be adopted. 

OPERATION. Explanation. — 5 is contained in 8, 1 

Divisor. Dividend. *^^. ^ remaining;. Write down the 1 and 

5"^ 8235 P^fi^ *^o remainder to the next figure. 

'' D is contained in 32, 6 times and 2 remain- 

n«^4.:^*.4. 1 AA7 iJig- Write down the 6. 5 is contained 
quotient, 1047 .^ 23 4 tunes and 3 remaining. 5 is con- 
tained in 35, 7 times and no remainder. 

2. Divide 1467 by 7. 

OPERATION. 

Divisor. Dividend 
7) 1 4 6 7 7 

Quotient, 2 9 6 — 5 remaider. 

RmfAmx.— The remainder mar be divided bj 7, and written with the quo- 
tient; thus, 309tff or mentioned simply as a remainder, at occasion requires. 

Proof. — Multiply the divisor by the quotient amd add in 
the remainder J if there he amy. If this sum is eqaalto the 
dividend, the work is right. 

RcafAmK. — ^From what we hare already learned, we disooyer that division 
is the reverse of multiplication, and that either may be used to verify, or 
prove the correctness of the work of the other. 

3. Divide 4682 by 2. 

4. Divide 3468 by 2. 

5. Divide 7639 by 3. 

6. Divide 8472 by 4. 

7. Divide 89631 by 4. 

8. Divide 142632 by ". 

9. Divide 34682 by 6 

10. Divide 24^73 by 5. 

11. Divide 147268 by 5. 
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12. Divide 4t6846 by 9. 

13. Divide 416342 by 8. 

14. Divide 8462324 by 8. 

15. Divide 8496723 by 9. 

16. Divide 8461232 by 8. 
IT. Divide 246832 by 10. 

18. Divide 467232 by 11. 

19. Divide 2468324 by 12. 

PRACTICAL QUESTIONS. 

1. If 9 acres of land cost 2250 dollars, what will 1 
acre cost ? 

2. If 8 horses ' cost 1696 dollars, what wHl 1 horse 
cost 7 

3. If a man travel 693 miles in 9 days, how far does he 
travel in 1 day ? 

4. Divide 1648 acres of land equally among 8 indivi- 
dnals. 

5. If 6 horses sell for 1332 dollars, what will be the 
average sum received for each ? 

6. A man bought 12 tons of hay for 192 dollars; how 
much did he pay a ton ? 

7. A boy sold 11 rabbits for 286 cents; how much did 
he receive a piece ? 

8. A girl spent 342 cents for oranges, at 3 cents a 
piece; how many oranges did she buy ? 

9. Divide 68425 dollars equally among 7 sons. 

10. How many barrels of flour, at 6 dollars a barrel, 
can be bought for 25218 dollars ? 

11. At 8 dollars a cord, how many cords of wood can 
be bought for 1928 dollars ? 

12. At 5 dollars a barrel, how many barrels of cider 
can be bought for 1465 dollars ? 

13. If in 1 week there are 7 day, how many weeks are 
there in 365 days, (one year) ? 

14. A man bought a store for 3792 dollars, which was 
3 times as much as his house cost him; how much did his 
house cost him ? 



Digitized by VjOOQ IC 



ART. 46.] 



LONG DIYISION. 



47 



15. A drover bought 12 oxen for 1164 dollars; how 
much was the average cost of each ? 

16. A laborer worked 12 months for 288 dollars; how 
much did he receive a month ? 

17. A is worth 15795 dollars, which is 5 times as much 
as B is worth, and B is worth 3 times as much as G; how 

.much are B and C worth respectively ? 

18. A's house cost 2358 dollars, which is 3 times as 
much as the furniture of the house cost; what was the 
cost of the furniture ? 

19. Says A to B, I have 74 sheep;* B replies, that is 
just 1 tenth of my number, which is 4 times C's number; 
how many sheep has C ? 

20. Edward is worth 2000 dollars, which is 3 tunes 
Luther's fortune, lacking 700 dollars: and Caleb is worth 
4 times as much as Edward and Luther together +400 
dollars. What is the fortune of each ? 



Long Division. 



Art. 46. Division of abstract numbers in general. 
1. Divide 4379 by 24. 

Explanation. — ^Write the divi- 
sor on the left of the dividend, 
and the quotient on the right, 
separating them with a curved 
line, and proceed thus: 24 is 
contained in 43 hundreds and 79, 
1 hundred times ; write the 100 
in the quotient, 100 times 24 is 
2400, which being subtracted 
from the dividend, leaves 1979, 
24 is contained in 1979, 80 times; 
write the 80 in the quotient, 80 
times 24 are 1^0, which being 
subtracted from the 1979, leaves 
59. 24 is contained in 59, 2 
times ; write the 2 in the quo- 
tient. 2 times 24 are 48, which 



OPERATION. 

jlil 

Divisor. Dividend. Quotient. 

24) 43 7 9 (10 

2400 80 
o 


1979 
1920 


18 2iJ 


59 
48 

Bemainder, 1 1 
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being subtracted from the 59, leayes II. Dividing the 11 bj 
24 we have ||, which annex to the quotient. 

Remark. — After the pupil comprehendi the abore explanation, the follow* 
ing may be adopted. 

OPERATION. Explanation. — ^24 is contain- 

Divisor. Dividend. Quotient, ed in 43, 1 time. Write the 1 in 

24) 4379 (182^ J *^® quotient. 1 times 24 is 24, 

24 ^2 ^hich being subtracted from 43, 

leaves 19. Brin^ down the next 

197 figure of the dividend. 24 is 

]^92 contained in 197, 8 times ; write 

the 8 in the quotient. 8 times 

59 24 are 192, which being sub- 

43 tracted from 197, leaves 5. Bring 

down the next figure of the divi- 

21 dend. 24 is contained in 59, 2 

times. Write the 2 in the quo- 
tient, 2 times 24 are 48, which being subtracted from 59, leaves 
11. Divide the remainder by 24 ; tiius, ^l ', and place it in the 
quotient. 

Proof hy the excess of 9'*. — ^Find the excess of 9's in the 
divisor and quotient respectively, and also, the excess of 
9's in the product of these two excesses; and if this last 
excess is equal to the excess of 9's in the difference be- 
tween the dividend and remainder, the work is right. 

Take for illustration the above example : 

Divisor, 24 =6 excess. 

Quotient, 182 = 2 excess. 

Dividend, 4379 
Remainder, 11 

Difference, 4368 » 3 J exeesf* 

2. Divide 4368 by 13. 

3. Divide 369a by 15. 

4. Divide 8041 by 17. 
6. Divide 5490 by 15. 

6. Divide 1242 by 27. 

7. Divide 66384 by 24. 
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8. Divide 108220 by 28. 

9. Divide 18336 by 24. 

10. Divide 2841 by 29. 

11. Divide 3570 by 15. 

12. Divide 6048 by 12. 

13. Divide 3607344 by 24. 

14. Divide 949013 by 13, 

15. Divide 9334949 by 30t. 

16. Divide 189591 by 213. 
11. Divide 86431 by 342. 

18. Divide 986321 by 412. 

19. Divide 2364 by 82. 

20. Divide 146832 by 141. 

21. Divide 246832 by 432. 

22. Divide 846324 by 1432. 

23. Divide 98416324 by 1463. 

24. Divide 1416324 by 1482. 

25. Divide 41632463 by 24801. 

26. Divide 416184631 by 1412 
21. Divide 48468234 by 423. 

28. Divide 123456189 by 846. 

29. Divide 981654321 by 146. 

30. Divide 981644698321 by 3223. 

, PRACTICAL QUESTIONS. 

1. If one man can accomplish a certain piece of work 
in 494 days, how many days will it take 38 men to do the 
same? 

2. If 99 sheep cost 396 dollars, what will 1 sheep cost ? 
8. If 91 acres of land cost 22989 dollars, how much is 

that an acre ? 

4. What cost 1 barrel of flour, if 36 barrels cost 288 
dollars ? 

5. If in 89 books there are 28035 pages, how many 
pages on an average in a book ? 

6. If an iceberg move at the rate of 25 miles a day,, 
how many days would it be in moving from the north pole 
to ih^ equator, it beii^ about 6250 miles ? 

8 
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7. If a horse can travel 54 miles in a daj, how manj 
days will it take it to travel 10854 miles ? 

8. If 15 months' wages amount to 525 dollars, how 
much is that a month ? 

9. If 347 quails are sold for 7287 cents, how much is 
that a piece 7 

10. If 38 baskets of peaches are sold for 2850 cents, 
how much is that a basket ? 

11. A drover bought cattle, at 37 dollars a-head, and 
paid for them 8732 dollars, how many did he buy ? 

12. How many barrels of molasses, at 17 dollars a 
barrel, can be bought for 3604 dollars ? 

13. How many pieces of cloth, at 95 dollars a piece, can 
be bought for 3385 dollars ? 

14. If 63 gallons make 1 hogshead, how many hogsheads 
will 1449 gallons make ? 

15. For 1016 dollars, how many yards of broadcloth 
can be bought, at 8 dollars a yard ? 

16. If a steamship can cross the Atlantic Ocean, a dis- 
tance of 3000 miles, in 9 days; how many miles does the 
ship go daily ? 

17. Baldwin's income is 2555 dollars a year, how much 
is that a day, allowing the year to consist of 365 days ? 

18. Walter purchased a farm containing 235 acres, for 
4230 dollars; how many dollars did he pay an acre ? 

19. In how many days could 27 men accomplish the 
same amount of work, that 1 man could in 594 days ? 

20. If a railroad car move at the ratA of 625 miles 
a day, in how many days would it go around the earth, 
the distance being about 25000 miles ? 

Art. 47. To divide one number by another, when the 
divisor is a composite number. 

Resolve ike number into two or more fado'.'s, then divide hp 
one of these factors, and the quotient thus obtained by another 
factor f — froceed in the same woAf till all the factors have be 
come divisors, and the last quotient obtained wiU be the 
answer required, 

Abt. 48* To find the true rtfaisiiki^. 
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To ike sum of the products of each remoMider into M ths 
divisors preceding the one that prodtuxd it, add the first n- 
maindcTf and this sum will be the true remainder, 

1. Divide 2486 by 105. 

The factors of 105 are 3, 5 and t. 

OPERATION. 

1 3)2486 



a. 5)828—2 Ist remainder. 

- ». 7)165—3 2nd " 

Quo^t, 23—4 3rd *< 

Explanation — The small figures 1, 2, 3, on the left of the 
divisors are used to designate the numbers that have become 
dividends. The Zd remainder is the same as the Zd dividend, 
but a unit of the Zd dividend is equal to 6 units of the 2nd 
dividend ; and a unit of the 2nd dividend is equal to 3 units of 
the 1^^ dividend, since the 1st and 2nd dividends have been 
divided respectively by 3 and 5. Therefore, a unit of the 3d 
remainder is equal to 5x3 units of the 1^^ remainder, and 4 
units of the Zd remainder is 5x3x4=60 units of the first re- 
mainder. For a similar reason 3 units of the 2nd remainder is 
equal to 3x3=9 units of the 1st remainder. To the sum of 
these products add the first remainder, and we have 60+9+2=s71 
tjie true remainder. 

2. Divide 4898 by 21. 

3. Divide 9042 by 15. 

4. Divide 11128 by 1155. 

5. A man bought 15 horses for 2910 dollars; how 
much was that a piece ? 

6. If 2t barrels of flour cost 250 dollars, how much is 
that a barrel ? 

7. A wealthy merchant distributed 588 yards of cloth 
equally among 49 poor individuals; how many yards did 
they receive a piece ? 

8. A drover paid 1456 dollars for cattle, giving 56 
dollars a head; how many cattle did he buy ? 

9. A farmer bought 98 acres of land for 2178 dollars; 
liow much did he pay an acre 1 
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10. In a certain corn-field there are 
and 63 rows; how many hills in a row 



. [chap, n, 
hills of com. 



Art. 49* Division of abstract nnr^ers, when the divi- 
sor, or dividend, or both have ciphers on the right. 
1. Divide 82468524 by 24500, 



OPERATION. 



245|00)824685|24(3366^«^ 
735 

896 
- 735 



1618 
1470 

1485 
1470 



RicBCAmK.^I cut off th« 
ciphers on the ri^t of the 
diyiaor, and as manj placet 
on the right>>f the diri- 
dend. After the division, 
affixiifff the remainder to 
the quotient with the divi- 
sor under it. and a hori- 
zontal line between them, 
and we hare no remainder. 



Remainder, 1524 



2. Divi 

3. Div 

4. Divi 

5. Div 

6. Divi 
T. Div 

8. Div 

9. Divi 

10. Divi 

11. Divi 

12. Divi 

13. Divi 

14. Divi 

15. Div 



de 2468 by 10. 

de 374232 by 100. 

de 468324 by 1000. 

ide 36842 by 1100. 

ide 468234 by 450. 

ide 476324 by 4810. 

de 846324 by 7800. 

ide 14786324 by 48300. 

de 246832 by 470. 

ide 2476800 by 470. 

ide 8468300200 by 47600. 

de 12468300200 by 3680. 

ide 4780024680000 by 8496000. 

ide 8468476008470000 by 84000. 



ABSTRACT EXAMPLES IN THE FUNDAMENTAL RULES. 

Art. 50. Quantities enclosed in a parenthesis, some- 
times called the sign of aggregation, ( ), are to be subject- 
ed to the same operation Thus, (3+6 — ^2)x5, denotes 
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tfiat the snin of 3 and 6, lacking 2 is to be multiplied by 
5, the product of which is 35. 

1. What is the value of the expression, (465 — 21+140) 
X8? 

2. What is the value of the expression, (846+47+96) 
X25? 

3. What is the value of the expression, (891 — 41+86) 
XI— 184? 

4. What is the value of the expression, 464 + (843— 
81 + 9) X 416— 461? 

5. What is the value of the expression, 461 — 189+ 
(88— 14+215) X 91? 

6. What is the value of the expression, (462+1—146) 
X (84— 14+115)? 

1. What is the value of the expression, 96+ (144— 91) 
X(86— 41— 189)-r93? 

8. What is the value of the expression, (41—23+12) 
-T-9+(98+4)X(144— 91)? 

9. What is the value of the expression, (14+1)x2+ 
(256— 25) -r 21? 

• 10. What is the value of the expression,(896— 116)-r 
144+(214+82)X (86— 41+8)? 

FRACnCAL QUESTIONS GOHPBISING THE F0X7R FUNDAMENTAL 
RULES. 

1. Henry has 4684 dollars, which lacks 248 dollars of 
being 4 times James' fortune; and Jackson is worth 3 
times as much as Henry and James together, lacking 3421 
dollars. How much money have James and Jackson 
respectively ? 

2. A man bought an equal number of cows and horses 
for 9120 dollars; for the cows he gave 23^ollars a piece ; 
and for the horses 91 dollars a piece ; how many of each 
did he buy ? 

3. A merchant expended 336 dollars for an equal num- 
ber of yards of broadcloth, consisting of three dififerent 
kinds ^ the first, at 5 dollars a yard; the second, at 1 dol- 
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lars; and the third, at 9 dollars a yard. How many yards 
of each kind did he buy ? 

4. A farmer sold an equal number of chickens, ducks, 
and geese for 3540 cents; the chickens, at 12 cents each; 
the ducks, at 31 cents each; and the geese, at 69 cents 
each. How many of each kind did he sell ? 

6. A gave 1 eighth of 89648 dollars for a farm, which 
was 237 dollars more than it was worth; how much was 
the farm worth ? 

6. Light moves about 11550000 miles a minute; at this 
rate, how long would light be in passing from the sun to 
the earth, a distance of 95000000 of miles ? 

T. The product of two numbers is 91096; and one of 
the numbers is 472. What is the other number ? 

8. The -quotient arising from dividing one number by 
another is 345; the dividend is ^73585. What is the divi- 
sor? 

9. The quotient arising from a certain division is 437 ; 
the divisor is 413; and the remainder 247. What is the 
dividend ? 

10. A farmer's yearly income was 19437 dollars. He 
paid for repairing his house 313 dollars; for hired help on 
his farm, 5 times as much, lacking 65 dollars; and for 
traveling expenses 2463 dollars. How much does he save 
yearly ? 

11. Bought 45 barrels of flour for 225 dollars; for what 
must it be sold a barrel to gain 135 dollars, and what 
will be the gain on each barrel ? 

12. Bought 130 acres of land for 5850 dollars; and sold 
112 acres of it, at 75 dollars an acre, and the remainder 
for what it cost; how much did I gain by the bargain f 

13. Bought 150 acres of land for 9750 dollars; and 
sold apart of it for 7140 dollars, at 85 dollars an acre; — 
how many acres had I remaining, and how much did I 
gain on every acre sold ? 

14. A farmer sold com for 864 dollars; wheat for 895 
dollars; rye and oats for 3 times as much as he received 
for the corn and wheat together, lacking 148 dollars. Out 
of these proceeds he bought 6 span of horses, at 275 dol- 
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lars {I span; 6 yoke of oxen, at 125 a pair; and the re- 
mainder, lacking 738 dollars, he paid for land, at 65 dol- 
lars an acre. How many acres did he bny ? 

15. Bought 195 acres of land, at 84 dollars an acre, 
which cost 12 times as much as I paid for a span of fine 
horses. I have now 1468 dollars remaining. f[ow much 
money had I at first ? 

16. If an army of 6000 men have provisions for 5 
months, and 4400 men be disengaged; how long will the 
same provisions serve the remainder ? 

IT. A certain tradesman can earn 54 dollars a month, bat 
bis necessary expenditures are 29 dollars a month. H6 de- 
sires to purchase a farm containing 75 acres, worth 35 dol- 
lars an acre. In what time can he save money enough to 
make the purchase ? 

18. Sold to my neighbor 12 cords of wood, at 5 dollars 
a cord; 65 barrels of corn, at 2 dollars a barrel; 45 head 
of cattle, at 65 dollars a head. In payment, I take 5 sacks 
of coffee, at 15 dollars a sack; 25 barrels of sugar, at 15 
dollars a barrel; 2405 dollars in cash; and the remainder, 
in molasses, at 26 dollars a barrel. How many barrels of 
molasses ought I to receive ? 

19. A drover bought a certain number of cattle for 
8050 dollars, and sold a certain number of them for 6231 
dollars, at 63 dollars eax^h, and gained on those he sold 
1683 dollars; how many did he buy at first, and how 
much did he gain a piece on those he sold ? 

20. A speculator gave 18810 dollars for a certain num- 
ber of acres of land, and sold a part of it for 1990 dollars, 
at 85 dollars an acre, and by so doing, lost 10 dollars on 
each acre; for how much must he sell the remainder an 
acre to gain 2180 dollars by the operation ? 

21. A farmer gave 31620 dollars for a farm, and sold a 
certain number of acres of it for 15980 dollars, at 85 dol- 
lars an acre, and by sod6ing lost 20 dollars an acre; for 
bow much must he sell the remainder an acre to gain 4360 
dollars by the operation ? 
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CHAPTER III. 

Tables op Money, Weights and Measures. — Addition, 
Subtraction, Multipucation, and Division of Polyno- 
mials, OR Denominate Numbers. 

Art. 51. a Simple Number is either a unit, or a col- 
lection of units considered abstractly, that is, without 
reference to any particular thing; as 8, 16, 24, &c. 

Art. 52. A Concrete, or Denominate Number, is 
either a unit, or a collection of units having reference to 
some particular thing; as 4 feet, 5 dollars, 8 hours, 25 men, 
&c. The measuring unit of any quantity is a similar con- 
crete unit, by means of which the quantity is expressed 
numerically. 

Art. 53. A Monomial in Algebra, is a quantity of one 
term only; it may also, with propriety, be applied to an 
Arithmetical number, when it is expressed by a single name 
of a measuring unit; as, 6 dollars, 7 bushels, 10 men, &c. 

Art. 54. A Polynomial in Algebra is a quantity con- 
sisting of many terms; it may also be applied to denominate 
numbers, signifying a quantity of many names; as, 2 cwt. 
3 qrs. 15 lbs., &c. It is, however, more generally applied 
to an abstract number consisting of many terms ; as, 
(4 + 6 + 8 + 9,) &c. 

Table of United States Currency. 



10 MiUs 


make 


1 Cent, 


marked o. 


10 Cents 


t( 


1 Dime, 


" d. 


10 Dimes 


(( 


1 Dollar, 


" $. 


10 Dollars 


(( 


1 Eagle, 


" E. 



Art. 55. It will be observed that the measWing units 
in the United States currency increase in a tenfold ratio, 
as in abstract numbers. Hence this currency will be 
treated of under Decimal Fractions. The measuring units 
of other kinds of quantity, increase from lower to higher 
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orders according to the scales of increase given in the fol- 
lowing tables. 

Engush or Steruno Money. 
Arf. 56. Engush Monet is the currency of England. 
Its denominations are Pounds, Shillings, Pence, and Far- 
things. 

TABLE. 

4 Farthings (fax, or qr.) make 1 Penny, marked d. 
12 Pence " 1 Shilling, « s. 

20 Shillings " 1 Pound, '' £. 

Trot Weight. 

Art. 57* By this weight are weighed gold, silver, and 
jewels. 

Rkmahk.— The original of all weights nsed in England, was a grain of 
wheat, taken from the middle of the ear ; 32 of these, dried, were to make 
1 i>enny weight. 

Since then it was agreed to diride the same pennyweight into 34 equal 
parts, still called grainti being the least weight in common use. 

TABLE. 

24 Grains (^.) make 1 Pennyweight, marked, pwt. 
20 Pennyweignts " 1 Ounce, " oz. 
12 Ounces . " 1 Pound, " Ih. 

Avoirdupois Weight. 

Art. 58. Avoirdupois Weight is used to weigh all 
things of a course jiature, as groceries, some liquids, and 
all metals, except gold and silver. 

Tl^LX. 

16 Drams (dr.) make 1 Ounce, marked oz. 

16 Ounces * ^'1 Pound, " lb. 

25 Pounds* " 1 Quarter, " qr. 
4 Quarters " 1 Hundred Weight, " cwt. 

20 Hundredweight " 1 Ton, " T. 

• None.— In buying and seUing articles, it is customary to call M |>ounds, I 
qr., instead of 38} and 100 pounds, 1 cwt., instead of 113 pounds, as was for 
BMxly done. 

8* 
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Apothecaries' Weight. 

Art. 59« Apothecaries' Weight is used in compound- 
icg, or weighing small quantities of medicines, as for pre- 
scriptions. Bat medicines and drugs by the quantity, are 
generally bought and sold by avoirdupois weight. The 
pound and ounce Apothecaries' Weight equals the pound 
and ounce Troy Weight. 



20 Grains (gr.) 
3 Scruples 
8 Drams 

12 Ounces 



make 



TABLK. 

1 Scruple, 
1 Dram, 
1 Ounce, 
1 Pound, 



marked 



9 

3 

i 
lb 



Cloth Measure. 
Art. 60. Cloth Measure is used in measuring cloth, 
lace, ribbons, and all other articles sold by the yard. 



TABLE. 

2} Inches (in.) make 1 Nail, marked na. 

4 Nails, or 9 in. " 1 Quarter of a yard, " qr 

4 Quarters " 1 Yard, 
3 Quarters " 1 Ell Flemish, 

5 Quarters ** 1 Ell English, 

6 Quarters " 1 Ell French, 



Lfl 

E.E. 
E. Fr. 



Long Measure. 
Art. 61. This measure is used in measuring distances. 







table. 


12 Inches (in.) make 1 Foot, marked ft 


3 Feet " 


1 Yard, « yd. 


54 Yards, or 16^ feet, " 
40 Rods 


1 Rod, Pole, or Perch," rd. 


1 Furlong, " fur 


8 Furlongs « 


1 Mile, « m 


3 Miles 


1 League, " lea 


60 Geographic miles, 


1 




or 69^ statute or | 


1 Degree, " deg. or ? 


league miles 
260 Degrees 




(( 


1 Circle, " cir<^^ 
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4 Inches 
6 Feet 






Superficial, or Square Measure. 

Art. 62. This measure is nsed for measuring all kinds 
of surfaces, such as land, boards, plastering, and erery thing 
else, in which length and bread ili only are considered. 

4 feet. A Square is a figure 

having fmir equal sides, 
and four equal angles, or 
four right angles. 

This diagram is called 
four feet square, as it is 
four feet each way. Each 
of the small squares, 
(within the large square,) 
represents 1 sqy>are foot. 
There are 4 square feet 
in each row, and 4 rows 
in the whole square; 
therefore, there are 4 
times 4 square feet, equal 
to 16 square feet, in 4 feet square ; hence there is a difference 
of 12 square feet between 4 feet square, and 4 square feet. The 
4 square feet is represented by the squares I, 2, 3, and 4 ; and 
the 4 feet square, by the large square which contains 16 square 
feet. From the above we infer that the superficial contents of 
a square, or any rectangular figure is found by multiplying its 
length with its width. 



1 

Squsire 
foot. 


2 


3 


4 



























? 



4 feet. 



TABLE. 



144 Square Inches(sq.in.) make 1 Square Foot, marked sq. ft. 



9 Square Feet 
30} Square Yards 
40 Square Rodj* cr Poles 

4 Roods 
640 Acres 



1 Square Yard, " sq.* yd. 

1 Sq. Rod, or Pole, " P. 

1 Rood, " R. 

1 Acre, " A. 

1 Square mile, " S. M. 
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Surveyor's Measure. 
In measuring land, roads, &c., Gunter's chain is used; 
the length of which is 4 rods, or 66 feet. 

TABLE. - 



TtVtt Inches (in.) make 
25 Links 


1 Link 


marked li. 


1 Rod, or Pole, 


" P. 


4 Poles, or 100 links 


1 Cham, 


" cha. 


10 Chains " 


1 Furlona 


« fur. 


8 Furlongs, or 80 chains, " 


1 Mile, 


« M. 


10 Square Chains " 


1 Acre, 


" A. 



Solid, or Cubic Measure. 

Art. 63. This measnre is used in measuring all things 
that have length, breadth, and thickness; as timber, 
boxes of goods, capacity of ships, &c., &c. 

A cube is a solid, bounded by six equal and square 
sides. ^ 

If each of the sides of a cube is 1 foot it is called a 
cubic foot. If each of the sides of a cube be 3 feet = 1 
yard, it is called a cubic yard. 

The annexed diagram represents 
a cubic yard. Since each of the 
sides of a cubic yard is 3 feet each 
way 3 each of these sides will con- 
tain 9 square feet. If from 006*^0 
side of this cube we cut off a piece ^i \ 
1 foot in thickness, we evidently 1 1 
have 9 solid feet ; and as the whole ^ | 

block is 3 feet thick, it mttst con- * 

tain 3 times 9 = 27 sdid feet 8feet=iyd. 

Hence, to find the solid contents 

of a cube, we mxdtiply its length, breadth, and thickness together, 

TABLE. 

1728 Cubic inches (cu. in.) make 1 Cubic foot, marked cu. fb. 




27 ^» feet 


(( 


1 " yard, « 


cu. 3 


40 *» feet 


K 


1 Ton, « 


T. 


16 " feet 


tl 


1 Cord foot, « 


0. f» 


8 Cord feet, 0? ) 
128 Cubic feet } 


l( 


1 Cord of wood, « 


C. 
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Wine Mbasurb. 

Art. 64. By this measure all liqaids, except beer ar^ 
measured. 

The wine gallon contains 231 cable inches. 



4 Gills (gi.) make 1 Pint, 


2 Pints » 


* 1 Quart, 


4 Quarts ' 


1 Gallon, 


31^ Gallons 


« 1 Barrel, 


42 Gallons * 


' 1 Tierce, 


63 GaUons « 


1 Hogshead, 


2 Hogsheads * 


1 Pipe, 


2 Pipes 


1 Tun, 



marked 


pt. 


(I 


qt 


It 


fai: 


it 


tier. 


« 


hhd. 


ct 


pi. 


(I 


tun. 



Ale, or Beer Measure. 

Art. 65. By this measure ale, beer, and milk, are 
measured. 

The beer gallon contains 282 cubic inches. 



2 


Pmts (pt.) 


make 


1 Quart, 


marked 


qt. 


4 


Quarts 


(t 


1 Gallon, 


(t 


& 


36 


Gallons 


t( 


1 Barrel, 


ti 


li 


Barrels, or 


54 Gallons « 


1 Hogshead, 


t( 


hhd. 



Dry Measure. 

Art. 66. Grain, salt, coal, &c., are measured by Dry 
Measure. 

The Dry Gallon contains 268| cubic inches. The Win- 
chester Bushel contains 2150f ^ cubic inches. A Cylindri- 
cal Measure, 8 inches deep and 18^ inches in. diameter, 
contains 1 bushel. 



2 Pints (pt.) 

8 Quarts 

4 Pecks 
36 Bushels 
32 Bushels 



make 



TABLE. 

1 
1 
1 
1 
1 



Quart, marked qt. 

Peck, « pk. 

Bushel, " hu. 

Chaldron " ch. 

Cbaldron in the United States. 
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Art. 67. This measure is used in noting any part of 
the circumference of a circle; it is also used in reckoning 
latitude and longitude, and the reyolutions of the heayenly 
bodies. 



60 Seconds (") make 1 Minute, 

60 Minutes " 1 Degree, 

30 Degrees *' 1 Sign, 

12 Signs, or 360 Degrees *' 1 Circle, 



marked 



S. 
C. 



Measure op Time. 

Art. 68. This measure is applied to the divisions and 
Bibdivisions of time. 

TABLE. 



60 Seconds (sec.) 




make 


1 Minute, marked min. 


60 Minutes 




u 


1 Hour, 


hr. 


24 Hours ▼ 




u 


IDay, 


" da. 


7 Days 




Cl 


1 Week, 


'* wk. 


4 Weeks 




u 


1 Month, 


« mo. 


12 Calendar months, or ^^ 
52 Weeks, 1 day, and 6 hours 


1 Year, 


« yr. 


365 Days, 6 hours, (nearly,) 


a 


1 Year, 


« yr. 



The Solar year consists of 365 days, 5 hours, 48 min- 
utes, and 51} seconds, and is the exact time in which the 
Earth performs one revolution around the Sun. 

The CivU year consists of 365 days. Hence, the dif- 
ference between the Solar and the Civil year is nearly 6 
hours, making about 1 day in 4 years. 

As the difference between the Solar and Uie Civil year 
confused dates, Julius CsBsar made the first correction of 
the calender by introducing an inttrcahrary day in every 
fourth year. This day was added to the month of 
February making it to consist of 29 instead of 28 days. 
This fourth year was denominated Bisseoaiky wadi is now 
usually called Leap Yea/r, As the correction should have 



Digitized by VjOOQ IC 



Am*. 68.J MEAStms or nxs. 68 

been 5 hrs. 48 min. and 51f sec, instead of 6 hours, by 
considering every fourth year as consisting of 866 days, 
tbore was involved an error amounting to about 18 hours 
in every 100 years ; to remedy which every one-hundredth 
year was considered as having only 365 days. But the 
allowance of a whok day in every 100 years was too much, 
by nearly onerfourth of a day, which excess in every 400 
years amoimted to an entire day. 

Hence, every year, (except the centennial years,) that 
is divisible by 4 is a Lecup xear^ and every centennial year 
that is divisible by 400 is also, a Leap Year. The next 
centennial year that will be a Leap Year is 2000. 

The following are the names of the twelve calendar 
months, which compose the civil year, and the number of 
daysln each : — 

Names. Days. 



S J Ist month January, 31 

I 



I j 2d " FelMTuary, 28— in leap year 29. 



3d 




March, 31 


4th 




April, 30 


6th 




May, ^ 31 


6th 




June, 30 


7th 




July, 31 


8th 




August, 31 


9th 




Septemher, 30 


LOth 




October, 31 


Llth 




November, 30 



12th " December, 31 

" Thirty days hath September, 
April, June, and November ; 
February 28, alone. 
All the rest have thirty-one. 
Except in Leap Year ; then is the time 
When February has twenty-nine." 

The following Table will enable us readily to determine 
the number of days from one date, to any other particular 
date in the same year : — 
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TABLE, 



BXHIBITinO THE HUMBKB OF DATS FBOM ABT DAT OP OITB UOTTtH TO THE SAMS 
DAY or ANT OTHER MONTH IN THE SAME YEAR. 



FROM ANY 

DAY or 


TO THE SAME DAY. 


Ju. 


F«b. 


MAT. 


April May. Jane. 


July. 


Aug. 


S«pt{oct 


Not. 


D««. 


January 


355 


31 


60 


90 


120 


151 


181 


212 


24^,273 


304 


334 


February,.. 


334 


365 


28 


69 


89 


120 


160 


181 


2^ 


242 


273 


303 


March, 


306 


837 


365 


81 


61 


92 


122 


153 


184 


214 


245 


276 


APRIU 


276 


306 


334 


366 


80 


61 


91 


122 


153 


183 


214 


244 


May, 


245 


276 


304 


335 


365 


31 


61 


92 


123 


163 


184 


214 


JUWB 


214 


245 


278 


804 


844 


366 


80 


61 


02 


122 


153 


183 


July, 


184 


215 


243 


274 


804 


836 


865 


81 


62 


92 


123 


163 


August, 


153 


184 


212 


248 


273 


304 


334 


365 


81 


62 


92 


122 


September,.. 


122 


153 


181 


212 


242 


273 


303 


334 


366 


30 


61 


91 


October.. . . . 


92 


123 


151 


182 


212 


243 


273 


304 


336 


365 


31 


61 


NOTEMBER,.. 


61 


92 


120 


161 


181 


212 


242 


273 


304 


334 


366 


30 


Decbmbeb,... 


31 


62 


90 


121 


151 


182 


212 


243 


274 


804 


336 


866 



How many days from the 12th of May to the 12th of 
October ? In the column of months on the left of the 
page we find April; — passing the eye along the horizontal 
row of figures till it comes to the perpendicular column, 
headed " Oct.," we find 163 days to be the time. If, in- 
stead of " 12th of Oct.," m* the above question, we sub- 
stitute the 20th of Oct., then to the 153 days, add the 
excess of 20 above, 12 = 8 ; and we have 153 + 8 = 161 
days, for the number of days. 

When there are 29 days in February the proper allow- 
ance must be made, as the table considers 28 days in Feb- 
ruary. 

Books. 
A sheet folded in two leaves is called a Folio. 

" " '' " four " *' " a Qtiarto or 4to. 

" • " " " eight " " " an Oaavo, or 8vo. 

** " '" " twelve '" " ''& Duodecimo or 12mo 

»* " " " eighteeen " " " an 18mo. 
•* " " " tweniy-four " " " a 24mo. 

MISCELLANEOUS TABLE. 

12 Units' make 1 Dozen. 

12 Dozen " 1 Gross. 

12 Grosd « 1 Great Gross. 

20 Units " 1 Score. 
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24 Sheets of paper make 1 Quire. 
20 Quires " 1 Ream. 



30 Pounds 




1 Bushel of oats. 


46 Pounds 


(I 


1 Bush, of buckwheat or barley. 


56 Pounds 


(( 


1 Bushel of Indian com or rye. 


60 Pounds 


u 


1 Bushel of wheat. 


70 Pounds 


(( 


1 Bushel of salt. 


55 Pounds 


make 


1 Firkin of butter. 


196 Pounds 


(( 


1 Barrel of flour. 


200 Pounds 


Cl 


1 Barrel of pork. 
1 Barrel of beef. 


200 Pounds 


ct 


200 Pounds 


(( 


1 Barrel of shad or salmon. 


14 Pounds of lead, 


or iron 


make 1 Stone. 


21i Stone 




" 1 Pig. 


8 Pigs 




" 1 Fother. 



Addition op DenomHtatk NuMBfRS. 

AitT. 69. Addition of defnondiuUe numbers is finding 
the sam of two or more numbers of different denominations 
in the saTne kind of ftieasare. 

1. What is the sum of £S 168. 5d., £^ 12s. 9d., £6 
15s. lOd., and £4t 10s. 3d.? 

Explanation. — ^Write the given num- 
ers of the same denomination one under an- 
other, and place 12 over the d. and 20 over 
the s. (to cause the pujpil to bear in mind 
that 12 pence make 1 shilling, and 20 
shillings make 1 pound.) Then, commenc- 
ing at the column of pence, we add it as in 
simple addition, and obtain for the sum 27 
pence. In 27 pence, how many shillings ? 
There are 12 pence in Is., therefore, one- 
twelfth of the number of pence equals 
the number of shillings ; — 12 is contained in 27, 2 times and 
3d. remaining. Place the 3d. under the column of ^ence, 
and add the 2s. to the column of shillings, and we obtam for 



operation. 






30 


13 


£ 


S. 


d. 


8 


16 





3 


12 


9 


6 


15 


10 


4 


10 


3 



23 15 
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the 8um, 55 Rhillings. In 558., how many pounds 7^ There 
are 208. in XI, therefore, one-twentieth of the numher of 
shillings, equals the number of pounds;— 20 is contained 
in 55, 2 times and 15s. remaining. Place the 15s. under 
the column of shillings, and add the £2, to the column of 
pounds, and we obtain for the sum £23. This we place under 
the column of £, and wevhave for the answer, £23 15s. 3d. 



£ 

14 
16 
13 
23 


2. 

10 

15 

12 

9 


d. far. 

6 2 

10 3 

4 1 

3 


TV 


3. 

£ t. d. 

16 11 4 
23 13 11 
25 15 8 

17 18 10 


far. 

1 

2 


3 






Trot 


'eight. 




lb. 
24 
30 
22 
16 


oz. 

7 

9 

'8 

11 


19 13 

17 14 

12 


)IS 


5. 

lb. oz. Pwt. er. 

14 7 14 20 
24 9 16 16 
26 10 3 18 
36 11 17 15 








AV0IRDUP( 


Weight. . 




T. cwt. 

17 14 
2 8 
4 13 
6 16 


1 


2 


6. 

lb. oz. dr. 

20 8 9 
15 10 7 
13 6 10 
12 Jl 8 


UES 


7. 

T. cwt. qr. lb. oz. 

25 14 3 22 11 
35 19 1 21 10 

16 20 16 9 

17 21 1 19 1 


dr. 

2 

8 
7 
9 






Apotheoai 


j' Weight. 




lb. 3. 
5 1 
8 10 
14 10 
5 1 
7 9 


8. 
3. 
2 
7 
2 
2 
3 


!• f5 

2 19 

3 7 
3 16 
1 12 




9. 
lb. 3. 3. 9. 

10 1 6 
1 2^ 1 

13 2 7 3 

11 5 4 
17 2 4 2 


16 
20 
13 
18 
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Cloth Mkaburb. 








10. 




11 




12. 






yd. qr. na. 


E.Fr. qr. 


na. 


E.E qr. na. 






5 3 3 


3 


4 


3 


17 4 2 






8 1 


7 


5 





18 3 1 






7 2 2 


10 


2 


1 


24 1 3 






8 3 


19 


3 


2 • 


17 2 






13 1 


23 


1 


1 


15 2 






Long Measure. 








13. 








14. 




m. 


fur. rd. yd. ft. in 






der. m. fur. rd. yd. It. 


in. 


91 


7 29 4 2 10 






122 19 


4 15 


9' 


13 


3 27 1 9 






12 7 


3 23 1 


9 


7 


7 39 1 2 4 






27* 4 


7 36 1 2 


11 


15 


6 a2 7 






32 1 


3 26 


10 


23 


7 23 1 2 8 






34 


6 39 1 2 


8 


80 


5 28 1 6 


L, OR S 


17 4 


5 37 1 


7 




SUPEBFICIA 


QUARE Measure. 










15. 










S. M. A. 


R. 


p. 


«q.yd. sq. f 


t. sq.in. 






123 465 


1 


27 


20 6 


14 






12 121 


1 


12 


8 3 


122 






36 376 


2 


32 


7 7 


100 






37 468 


1 


17 


2^ 6 


132 






19 478 


3 


12 


8 


140 






.17 300 





34 


5 


96 






Surveyor's Measure. 








16. 








17. 






. m. far. cha. P. li. 






m. fur 


. cha. P. li. 






80 2 4 2 11 






187 2 


2 19 






18 6 3 1 21 






11 4 


9 3 17 






13 2 9 3 17 






24 3 


8 1 12 






22 7 8 2 18 






36 1 


7 14 






13 5 7 1 16 






41 


1 18 






11 3 5 14 






73 7 


6 1 23 
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Solid, or Cubic Measure. 
18. 19. 

T. cu. ft. cu. in. C. cu. ft. en. in. 



84 12 


1364 




12 


120 1463 




18 32 


1431 




12 


121 1612 




16 12 


931 




91 


112 1316 




30 28 


1246 




36 


97 362 




73 17 


863 




97 


88 1473 




96 14 


1241 


ViN 


12 


12 784 






T 


B Measure. 






20. 








21. 




Tun. hhd. gal. qt. 

94 1 26 5 


ft 






hhd. ral. qt. 
100 19 1 


'i 


4 1 21 3 


1 3 






12 37 3 


I 


12 32 1 


2 






32 46 





17 1 47 2 


1 1 






14 37 2 


1 


26 53 1 









18 17 1 


1 


34 60 1 


1 2 


OR 


Beer Measuri 


22 6 2 







Ale, 


B. 




22. 








23. 




f^-^itf 




bar. 

49 


gal. ^t. jt. 




3 23 


2 1 




7 


32 3 1 




8 40 


5 




6 


27 1 




7 37 


I 1 




7 


13 2 




6 38 . 


2 1 




12 


18 3 -1 




12 52 


3 1 




14 


17 1 1 





Drt Measure 

24. 25. 

ch. bu. pk. qt. pt bu. pk. qt pt 

75 1 2 2 1 81 1 

12 35 3 7 1 • 23 3 7 1 

16 25 1 5 • 12 1 

10 32 2 4 17 2 6 

11 17 1 6 1 10 3 5 1 
22 34 031 16 141 
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26. 



GiBCULAR MSASTTRB. 



0. 8. 



27. 



21 





15 


38 


5 


17 11 


19 53 11 


1 


7 


12 


40 


32 


1 3 


21 39 52 


2 


9 


17 


35 


16 


2 9 


13 42 47 


3 


8 


23 


37 


46 


7 -6 


27 55 19 


3 


10 


29 


57 


54 


1 11 


28 18 17 


8 


11 


21 


46 


3Y 


4 3 


18 16 56 










Measure 


OF Tim. 








28. 








29. 


7^ 


da. 


hr. 


min. 


■eo. 


wk. 


da. hr. min. leo. 


99 


155 


1 


50 


44 


49 


3 19 36 5 


12 


10 


13 


42 


27 


3 


4 20 42 17 


16 


102 


18 


24 


36 


1 


6 21 47 39 


19 


8 


21 


54 


57 


2 


2 19 58 52 


23 


13 


19 


49 


48 


17 


4 16 48 58 


29 


18 


23 


58 


56 


23 


5 12 18 19 



Stjbtraction of Denominate Nuicbers. 

j^RT. V 0. Subtraction of denominate numbers is finding 
Ihe difference between two denominate nnmbers. 

1. From £^S 8s. lOd. 1 far., take iB12 15s. 4d. 3 far. 

Explanation. — ^Write the subtrahend 
under the minuend, observing to place 
the numbers of the same denomination 
one under another; and begin at the 
right to subtract. We cannot take 3 
farthings from 1 far., therefore, from 
Rem. 25 13 5 2*^® ^^' (^^ *^® minuend) we take 1 
penny, which equals 4 far., and add it 
to 1 far., which makes it 5 farthings ; 3 far. from 5 far. leave 
2 far., which place under the colunm of farthings. We now take 
the 4d. from the 9d., or add 1 penny to the 4d., and take this sum 
from lOd., which in either case gives the same remainder, 5d. 
As we cannot take 15s. from 8s., we borrow £1, ss 20s., from 
the £38, and add it to the 8s. ; from this sum, we take the 15s., 
and obtain 13s. for a rema nder. We now take £12 from £37, 





OPERATION. 








30 


12 


'4 




£. 


1. 


d. 


far. 


Min. 


38 


8 


10 


1 


Sub. 


12 


15 


4 


3 
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or add £1 to the £12, and take the sum &om the £38, which 
in either case, gives the same remainder, £25. Hence the dif- 
ference of the two quantities is £25 13s. 5d. 2 far. 



2. 
£ •. d. far. 
24 8 6 2 
16 12 7 3 • 


1 
1 

18 


3. 

lb. 0%. pwt gr. 
25 8 17 21 
14 7 18 23 


4. 

T. cwt. qr. lb. oz. dr. 

50 16 1 23 IQ 12 
27 7 3 24 3 14 


5. 

'. cwt. qr. lb. oz. dr. 

4 10 2 12 4 8 

5 14 3 20 7 12 


12 10 3 2 15 


58 1 T 

12 3 3 


8. 9. 

E.Fr. qr. na. E.E. qr. na 

14 4 2 19 2 1 
10 5 3 16 4 3 


10. 

m. fur. rd. yd. ft. in 

2 7 21 3 1 8 
45 3 25 4 2 10 


11. 

m. fur. cha. P. lin. 

16 5 3 1- 10 
13 2 8 2 12 


12. - 

S.M. A. R. P. iq. yd. 

36 276 2 12 3 
24 108 3 37 25i 


13. 

T. cu.ft. cu.in. 

16 32 1421 
6 37 1675 




14. 

C. cu ft. cu.in. 

16 110 1612 
11 116 1719 


15. 

Tua hhd. eal. qt. pt. ffi. 

• 32 24 3 2 
15 2 52 3 1 3 


16. 

hhd. gal. qt. pt 
62 41 

49 60 2 1 
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17. • 18. 

eta. bu. pk. qt. pt. bn. pk. qt. pt 

30 12 3 3 1 27 2 6 

17 30 3' 7 9 3 7 1 







19. 










20 






c. 


s. 


• 


/ 


// 


wk. 


da. 


tar. 


min 


•ee. 


20 


10 


16 


24 


32 


36 


3 


12 


43 


15 


9 


5 


24 


56 


62 


26 


6 


20 


56 


32 



Practical Questions in Addition and Subtraction of 
Denominate Numbers. 

1. From a piece of cloth containing 27 yards 3 qrs. 
JL na., there were taken three garments; the first contain- 
ed 3 yds. 3 qrs. 2nas.; the second 4 yds. 1 qr. 3 nas.; and 
the third 2 yds. 3 qrs. 3 nas. ; — how much remained ? 

2. Bought a hogshead of sugar wieghing 9 cwt. 3 qrs. 
21 lbs.; sold to A 1 cwt. 2 qrs. 16 lbs.; to B 2 cwt. 3 qrs. 
24 lbs.; and to C 3 cwt. 1 qr. 15 lbs.; — ^how much re- 
mained unsold ? 

3. A man agrees to build 136 rods and 15 feet of stone 
fence; — atone time he built 36 rds. 2 feet; at another 
time 56 rds. 3 feet; and at anotheiLtime 10 rds. 1 foot. 
How much still remains to be buillL 

4. I agreed to let a person havl 24 T. 9 cwt. -2 qrs. 
15 lbs. of hay. He took away four loads, the weight of 
which were as follows : the first weighed 16 cwt. 2 qrs. 
18 lbs.; the second, 19 cwt. 3 qrs. 12 lbs.; the third, 1 T. 
2 cwt. 1 ^qr. 21 lbs.; and the fourth, 1 T. 5 cwt. 2 qrs. 
14 lbs. ;— to how much hay is he still entitled ? 

5. How many yard of cloth in three pieces: the first 
containing 12 yds. 3 qrs. 2 nas.; the second 6 E. English 
2 qrs. 1 na.; the third 9 E. French, 1 qr. 3 nas.? 

6. Bought three pieces of cloth: the first containing 25 
yds. 3 qrs. 1 na.; the second 47 yds. 1 qr. 3 nasr; and the 
third 35 yds. 3 qrs. 2 nas.; — ^I sold 73yds. 3 qrs. 2 nas. of 
it. How much remained unsold ? 
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*r. A merchant bonght, at one time 956 bnsbela and 3 
pecks of Indian corn; at another time '759 bushels, 2 pks. 
and 7 quarts; and sold 325 bash. 3 pks. and 6 qts. of it. 
How much had he remaining ? 

8. John is 23 years, 9 month, and 18 days old; James 
is 18 years, 10 months, and 25 days old. What is the dif- 
ference of their ages ? 

9. Suppose a person was bom February 29, 1188; how 
many birth-days will he have seen 'on February 29, 1840, 
not counting the day on which he was bom ? 

10. A merchant sold goods to the amount of £39*1 188. 
6d. 2 qrs.; and receiyed in payment £199 19s. lOd. 3 qrs.; 
how mnch remains due ? 

11. From a pile of wood containing 423 cords, Isold at 
one time, 56 C. 112 cu. ft.; at another time, 97 C. 113 cu. 
ft.; at another time, 126 0. 96 cu. ft. How many corda 
remain unsold ? 

12. How long from the birth of William Shakspeare, 
April 23, 1564, to the birth of Milton, Dec. 9, 1608 ? 

13. A farmer raises 125 bush. 2 pks. 6 qts. of wheat on 
one field; 191 bush. 1 pk. 7 qts. on another field: he sells 
to one person 97 bush. 3 pks. 7 qts.; and to another per- 
son 112 bush. 2 pks. 6 qts. How many bushels has he 
remaining ? 

14. A gentleman owned three tracts of land: the first of 
which contained 127 acres, 3 R. 15 rods; the second, 496 A. 
1 R. 25 rods; the third, 525 A. R. 35 rods; how much 
remained after he sold 1008 A. 2 R. 25 rods? 

15. Suppose a note given Sept. 10, 1796, to be paid 
March 5, 1808. How long was the note on interest, if we 
count 30 days to the month ? How long if the time is 
accurately computed ? 

Multiplication of Dbnominate Numbers. 

Art. 71. Multhtligatiov of denomviate numbers ia tak' 
ing a quantity of different denominations as many times as 
there are units in another number. 

Multiply £b 128. 6<f. by 6. 
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ABT. 71.] MULTIPLICATION OP DENOMINATE NOMBERS. 73 

OPERATION. Explanation — The numbers being properly 

£ 8. d. written down, we begin at the right to multiply. 

5 12 6 5 times 6d. are 30d., in 30d. how many shillings ? 

5 There are 12d. in Is., therefore, one-twelfth of the 

number ofpence equals the number of shillings. 12 is 

28 2 6 contained m 30, 2 times, and 6d. remaining ] — write 

the 6d. under pence, and reserve the 2s. 5 times 

12s. are 60s., and 2s. added, are 62s., which equals jC3 28. ; — 

write the 2s. under shillings, and reserve the £3. 5 times 

j&5 are £25, and £3 added are £28. Hence, &c. 



2. # 

£ 8. d. far, 

12 10 8 3 

4 


3. 

cwt. ST. lb. OK. 

22 % 21 12 
5 


rd. 

20 
8 


T. 

4 


4. 
cwt qri. lb. oz. 

12 1 20 12 

7 


5. 

m- fur. rd. ft. 

12 7 32 2 
12 


cwt. 
18 


6. 

d«g. m. fur 

18 21 4 


cwt. 
17 


7. • 

yds. qra. nai 

14 3 2 
14 


^/fTi- 

20 


9. 

qr. lb. 

3 23 

15 


T. 

4 


10. 

qr. lb. ox. dr. 

3 21 12 14 

9 



11. How much ctoth will it take for 9 suits of clothes, 
if «ach suit require 8 yds. 2 qrs. 2 nas. ? 

12. How long will it take a man to chop 14 cords of 
wood, if it take him 7 hours, 40 minutes, and 50 seconds 
to chop 1 cord ? 

13. What is the weight of 12 hogsheads of sugar, each 
weighing 8 cwt. 3 qrs. 23 lb. ? 

14. If a span of horses, at 1 load, can draw 1 cord 212 
cubic feet of wood, how many cords can they draw in 14 
loads ? 

16. If a family of 6 persons, consume 10 gallons, 3 
quarts, and 1 pint of molasses in 1 week; what quantity 
will a family of double the number of persons consume in 
1 yearf 

4 
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16. What is the weight of 18 silver spoons, if each 
weigh 5 oz. 14 pwt. 20 grs. ? 

17. If 1 acre of land produce 45 bush. 3 pks. 7 qts. 
1 pt. of wheat, how much will 12 acres produce ? 

18. If a man walk 25 miles, 5 fur. 2t rds. in 1 day, how 
far can he walk in 9 weeks, not counting Sunday ? 

19. An estate of ^£3295 158. 6d. is divided among four 
children: the first has £*l2b 16s. lid.; the second twice 
as much, lacking ^£802 18s. 9d.; the third ^£846 17s. 9d.; 
and the fourth the remainder. How much did the fourth 
receive ? • 

20. If a locomotive move 1 m. 25 rds., in 1 minute; how 
far will it move in 1 day ? 

Division op Denominate Numbers. 

Art. 72. DiYisioii'of denominate numbers is the process 
of finding any proposed part of a given number, composed 
of two or more denominations of the same kind of measure. 

1. If 5 barrels of sugar weigh 9 cwt. 1 qr. 10 lbs., how 
much will 1 barrel weigh ? 

opsRATioN. Explanation. — Write the divisor on the left of 
cwt. qr. lb. the dividend, as in division of abstract numbers 
5)9 1 10 5 is contained in 9, 07ice and 4 cwt. remaining. 

^^ 4 cwt. = 16 qrs., to which add the 1 qr. and it 

1 3 12 equals 17 qrs., 5 is contained in 17, 3 times, and 

2 qrs. remaining. 2 qrs. = 50 lbs., to which 

add the 10 lbs., and it =s 60 lbs. 5 is contained in 60, 12 times. 

Therefore, one-fifth of 9 cwt. 1 qr. 10 lbs., is 1 cwt. 3 qrs. 12 lbs. 

Note.— It is impossible to divide one concrete number by another. (Sea 
Art. 44) hence in the above example we do not divide 9 cwt. 1 qr. 10 lbs. by 
6 barrels, bat we separate the 9 cwt. I qr. 10 lbs. into 5 equal parts ; the 5 
barrels, being considered an abstract number. 

2. 3. 4. 

£ s. d. lar. cwt. qr. lb. oz. T. cwt. qr. lb. 

)62 7 9 3 6)101 1 13 8 7)32 14 15 



5. 5. 

m. fur. rd. ft. deic. m. fur. rd. 

12)118 1 12 9)144 26 4 25 
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7. 8. 

T. cwt. qr. lb. ox. dr. 

9)44 1 1 1 3 14 





9. 




A. 


R. 


p. 


11)346 


3 


37 





cwt. 

18 


7)i96 


ft. 

2 


in. 
11 


5)1^9 


10. 

qr. lb. 
3 20 


oz. 

12 


dr. 
13 



11. Divide, ^2346 ISs. 4d. 2 far. by 4t. 

OPERATION. 

20 12 4/ 
£ g. d. far. 

47)346 18 4 2 (£7 7b. 7d. 2 far. Am. 
329 

17 
20 

47)358(7s. 
329 

■"29" 
12 

47)352(7d, 
329 

23 
4 



47)94(2 far. 
94 



12. Divide 131 lbs. 9 oz. 18 pint 19 grs. by 23. 

13. If 451 individuals share equally 8021 T. 12 cwt. 
1 qr. 6 lbs. 8 oz. of sugar, how much will each receive ? 

14. If 13 hogsheads of sugar weigh 6 T. 8 cwt. 2 qrs. 1 
lbs. ;^how much will 1 hogshead weigh ? 

15. A vmtner sold 33 hhds. 56 gals, of wine, to 15 dif 
ferent men; how much did each buy, providing they each 
purchased an equal quantity ? 

16. If a man travel 348 mi. 1 fur. 12 rds. in 28 days, 
how f&x, on an average is that a day 7 
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IT. A merchant sold 320 yds. 2 qrs. 2 nag. of broadf 
cloth, in 19 successive days; how mnch did he sell daily, 
providing he sold the same qnantity each day ? 

18. A produce dealer divided 132 bushels, 3 pks. 7 qts. 
of wheat, equally among 23 of his poor neighbors; how 
much did each receive ? 

19. 26 men bought 645 acres 20 P. of land, and are 
to share it equally; how much ought each to receive ? 

20. A speculator bought 719 cwt. 1 qrs. 3 lb. of sugar, 
and sold it to 36 men; how much did each receive, pro- 
viding each bought the same quantity ? 

Practical Qihestions combining AnDrriON, Subtraction, 
Multiplication and Division or Denominate Num- 
bers. 

1. A farmer having 19 cwt. 2 qrs. 19 lbs. of pork, 
sold 6 cwt. 3 qrs. 1 lb. of it, and the remainder he put 
into 6 barrels; how much did each barrel contain ? 

2. Bought of A 97 acres, 2 R. 12 P. of land, of B 
4 times as much, lacking 7 acres, 1 R., and of C one-half 
as much as of A and B together; how mnch did I buy of 
B and C respectively, and how much in all ? 

3. A merchant bought 9 pieces of sUk, each contain- 
ing 57 yds. 3 qrs. Having sold to another merchant one- 
tlmrd of it, and to 4 ladies, each 9 yds. 3 qrs. 3 nas., how 
mnch remains unsold ? 

4. A farmer has three fields of wheat: from the first 
he obtains 224 bus. 2 pks. 2 qts.; from the second one- 
half as much, increased by 76 bus. 3 pks. 1 qt.; and from 
the third, as much as from the other two, lacking 84 bus. 
2 pks. 7 qts. How much did he obtain from the three 
fields? 

5. From one-half of a piece of cloth containing 82 yds. 
2 qrs., a tailor cut six suits of clothes. How mnch did 
each suit contain ? 

6. A, B, C, and D, having 4 cwt. 3 grs. 20 lbs. of 
sugar, agree to divide it as follows: A is to take 15 lbs 
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and one-fiftb of the remainder; B 1 qr. 3 lbs. and one- 
fourth of the remainder; C 1 qr. 12 lbs. and one-third of 
the remainder; and D is to have what now remains. How 
much sugar should each receive ? 

T. A, B, C, and D, share 840 bushels, 3 pks. of wheat 
as follows: A takes 16 bush. 3 pks. and one-fourth of the 
remainder; B takes 14 bush. 2 pks. and one-third of what 
remains; takes 18 bush. 2^ pks. and one-half of what 
remains; and D takes what now remains. How much 
does each receive ? 

8. Bought of one man 8 bus. 2 pks. 3 qrs. of grass- 
seed; of another man 3 times as much, and 2 bus. 2 qts. 
more; and of another 3 times as much as of the second, 
lacking 1 bus. 1 pk. 6 qts. How much did I buy of each 
respectively, and how much of all 7 

9. 32 men agree to construct 28 miles. 4 fur. 32 rds. of 
road; — after completing one-half of it, one-fourth of the 
number of men left the company. What distance did 
each man construct before and after one-fourth of the men 
left? 

10. A, B, C, and D, having 184 bus. 2 pks. of wheat, 
agree to divide it as follows: A is to have one-half of the 
whole; B is to have one-third of the remainder; C is to 
have one-fourth of what then remains; and D is to have 
what is left. What is the portion of each ? 

11. Divide 448 acres, 3 R. 24 P. of land among A, B, 
C, and D, so that A shall have one-eighth of the whole, 
+ 4 acres, 3 rds. 6 pis.; B one-fifth of the remainder; C 
one-third of what then remains; and D the rest. How 
much will each one have ? 

12. An estate of i£2490 is to be divided among a widow, 
two sons, and three daughters; — the widow receives one- 
third of the whole, lacking ^2346; the youngest son re- 
ceives as much as the widow, -f £212; the oldest son re- 
ceives as much as the widow and youngest son together, 
lacking £335 10s.; and the three daughters share equally 
of the remainder. How much does each receive ? 
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REDUCTION. 

^RT. 73. If the quantity is to be changed from a 
hxghtr to a Icmtr denomination, the process is called Re- 
duction Descending; — ^if from a lower to a higher denom- 
ination, Reduction Ascending. 

Reduction Descending. 
1 . In iS34 15^. 6i. how many pence ? 

OPERATION. Explanation. — There are 20s. in £1; 

20 12 therefore, 20 times the number of pounds 

£ 8. d. equal the number of shillings. 20 times 34 

34 15 6 are 680, and 15s. added = 695s. There are 

20 12d. in Is.; therefore, 12 times the number 

of shillings equal the number of pence. 

12 times 695 are 8340, and 6d. added : 



695 



12 8346d. Therefore, £34 15s. 6d. =8346d. 

8346 

2. In £2Z 12s. 8d. 3 far., how many farthings ? 

3. In 18 lbs. 6 oz. 15 pwt. 14 grs., how many grains ? 

4. How many grains in 1 lb. 1 5 2 9 12 grains ? 

6. How many drams in 1 T. 3 qrs. 21 lbs. 10 drs. ? 
6. Reduce 14 cwt. 2 qrs. 20 lbs. to pounds. 
1. Reduce 16 yards, 2 qrs. 2 nas. to nails. 

8. In 12 E. Fr. 5 qrs. 1 na., how many nails ? 

9. In 8 E.fi. 4 qrs. 3 nas., how many nails ? 

10. In 1 mile, how many feet? 

11. In Imi. 5 fur. 35 rds. 5yds. 2 ft. 6 in.; how many 
inches ? 

12. How many square poles in 102 acres, 3 R. 21 P.? 

13. In 5 hhd. 20 gals. 3 qts. I pt.; how many pints? 

14. In 2 pi. 2 gals, 2 gills; how many gills ? 

15. In 6 barrels, 25 gals. 3 qts. 1 pt. of beer; how 
many pints ? 

16. In 8 bushels, 2 pks. 5 qts. 1 pt.; how many pints ? 

17. In 2 weeks, 5 days, 5 hours, and 5 minutes; how 
many minutes 7 
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18. In 1 day, how many minntes and seconds? 

19. In 1 year, bow many hours. 

20 In 5 days, 4 hours, 45 seconds; how many seconds f 

21. In 1 T. 1 lb. I dr.; how many drams ? 

22. In 1 acre; how many square feet ? 

Reduction Ascending. 

1. In 647d., how many pounds, shillings and pence ? * 

OPERATION. Explanation. — ^There are 12 pence in 

d. Is.; therefore, one-twelfth of the num- 

12)647 ber of pence equals the number of shil- 

lings, which is 53s., and lid. remaining. 

20)53 lid. rem. In 53s. how many pounds 1 There are 

20s. in £1 ; therefore one-twentieth of 

2 13s. lid. the number of shillings equals the num- 
ber of pounds, which is £2, and 13s. 

remaining. Therefore, 647d. = £2 13s. lid. 

2. In 16823 far., how many pounds, shillings, &c. ? 

3. In 84612 grs. Troy Weight; how many pounds, 
ounces &c. ? 

4. How many pounds, &c.. Apothecaries' Weight, in 
569 5? 

6. In 1894763 dr. Avoidupois Weight; how many 
tons, cwt. &c. ? 

6. In 8^643 lbs. ; how many tons, cwt. &c. ? 

7. In 8467 nails; how many yards, qrs. &c. ? 

8. In 2706 nas.; how many E. E., qrs. &c. ? 

9. In 4762 nas.; how many E. Fr., qrs. &c. ? 

10. In 84672 feet; how many miles, &c. ? 

11. In 3647 rods; how many miles, furlongs, &c. ? 

12. In 1478 P.; how many acres, roods and poles f 

13. In 165 qts.; how many gallons? 

14. In 20042 gills; how many hogsheads, &c. ? 

15. In 17632 gallons; how many tons, &c. ? 

16. In 4007 pints of beer; how many barrels, &c. ? 

17. In 147 pints; how many bushels, &c. } 

18. In 64 pints; how many bushels.^ 

19. In 86400 seconds; how many days ? 

20. In 3146232 seconds; how many weeks, days, Ac ?* 
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CHAPTER lY. 

Peculiar Property of the Number 9. 

Art. 74. Any number is divisible by 9, when the sum 
of its digits is divisible by 9. Consequently^ every number 
divided by 9, will give the same remainder as the sum of its 
digits divided by 9. " , 

Also, if from any number, the sum of its digits be sub- 
tracted , the remmnder will be dwisible by 9. 

*u^**3"' "^^ pro<5r of the fundamental Rules of Arithmetic, is founded upon 
the above properties of the number 9, which vre will now consider. 

Take any number, as 765, which equals 700 + 60 + 5. 

Now, 700 = 7X100=7X (99+1) = 7x99+7 
60 = 6X. 10=6X( 9+1) = 6X 9 + 6 

5= 6 

H^ce, 765= 7x99+6X9+7+6+5 

But, 7 X 99 + 6 X 9, which lacks the sum of the 
• ^— ^1 *^® number, 765, of being equal to that number, 
^ ^^r^^ ^^ ^5 since each of the expressions, 7 X 99 
and 6X9, contains the factor 9. Hence, if the remain- 
ing part of the number, which is the sum of its digits, is 
divisible by 9 the number itself is divisible by 9. As 
every number tjan be separated into two parts,— the sum 
fh J *f ^ ' ^^^ "^^^^ TM^mier, divisible by 9, it follows 
nnmh!; I ^T^ remainder wUl be found by dividing the 
nZw t^^^' ^' ^' ^y d^^iding its digits by 9: Also, if a 

riS t fetl^byt ^ '^ ^' ^^ "^^^^^ ^'^ ^^^^^" 

Multiplication of Abstract Polynomials. 
1. Multiply 5 + 7 by 3 + 6. 

OPBRATION. Explanation Commence at 

S -{- 7 i}^Q igf^^ j^jj^ multiply each term 

. _"i--6 in the multiplicand successively, 

15-1-21 4.30 I 40 o J ^y ^^^^ ^^^^ in the multiplier. 

-t ^ I'roduct. It is evident that the sum of thes« 
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several partial products, (15 + 21 + 30 + 42= 108,) is equal 
to the product of the sum of 5 and 7 by the sum of 3 and 6. 

2. Multiply 2 + 3 + 4 by 4 + 6 + 1. 

3. Multiply 8 + 6+2 by 2 + 3 + 4. 

4. Multiply 4 + 6+7 + 8 by 3 + 2 + 4. 

5. Multiply l + 2 + 3+i + 5 + 6by1 + 8 + 9. 

6. Multiply 9 + 8 + 7 i-6 + 6 + 4by 1 + 2 + 34 4. 



Miscellaneous Definitions. 

Art. 75. An Integer is any whole number. 

Art. 76. An Even nvmiber^ is any integer that con- 
tains 2 a whole number of times, without a renwiinder. 

Art. 77. An Odd number is any integer that does not 
contain 2 a whole number of times without a remainder. 
Hence, an odd number differs from an even number by a 
unit. 

Art. 78. A Prime number is any integer that cannot 
be produced by multiplying two numbers together, each 
of which is greater than a unit; as 1, 2, 3, 5, 7, 11, 13, 17, 
19, 23, &c. 

Art. 79. A Composite number is an integer that can 
be produced by multiplying two numbers together, each 
of which is greatisr than a unit. Thus, 48 is a composite j 
number and may be produced either by multiplying to- 
gether the composite factors, 6 and 8, or the prime factors 
2, 2, 2, 2 and 3. 

Art. 80. The Prime factors of a number are the prime 
numbers that are multiplied together to produce that num- 
ber. The prime factors of 48 are 2, 2, 2, 2, and 3. 

Art. 81. All integers are prime numbers or composite 
numbers ; and all composite numbers are composed of 
prime factors ; — hence every integer is a prime number or 
composed of prime factors. 

Art. 82. a Square number is a composite number, 
which is composed of two equal factors ; as 9, (=3x3) ; 25, 

(-:6X6); 49, (=7X7) &C. 

4* 
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Art. 83. A CtJBE numher is a composite number, that 
is composed of three equal factors; as 8, (=2x2x2); 27 

(=3X3X3) &c. 

Art. 84. The symbol .*. , is equivalent to the word 
therefore or consequently. 

PRIME NUMBERS. 

Art. 85. All prime numbers, except the digit 2, are odd 
numbers; consequently, they terminate with an odd digit; 
as, 1, 3, 6, T, or 9. All numbew that end in 5 are divisible 
by 6, since the remainder, (if any next preceding the 6,) 
is a certain number of tipjes 10, which added to 6, gives a 
number divisible by 6, since each of the numbers composing 
it, contains the factor 6; — therefore, all prime numbers, 
except 2 and 5 must terminate with 1, 3, 7, or 9. 

Hence, to determine whether a given number is a prime, 
first, inspect its terminating figure, and if it differs from 
1, 3, 7, or 9, it is a composite number; if iiot, it may still 
be conposite ; — now, if we can find no number between 2, 
and another prime, the square of which is not less than the 
given number, that will divide it, the number is a prime. 

Art. 86. An odd number divided by an even number 
gives an odd number for a remainder; hence, if any pi'iw€ 
number, except 2 and 3, be divided by 6 the remainder 
will be 1, 3, or 6 ; but, the remainder cannot be 3, as the 
number would then have been divisible by 3, since the 
divisor and remainder are each divisible by 3. Therefore, 
0/ny prime numher ^ except 2 and 3, whefti divided by 6 toiU 
give 1 or 5 for a remainder. 

The following table is sufficiently extended for ordinary 
calculations. 
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Table of Prime Numbers. 



1 
2 
8 
6 

11 
13 

n 

19 

23 

29 

31 

37 

41 

43 

47 

53 

59 

61 

67 

71 

73 

79 

83 

89 

97 

101 

103 

107 

109 

113 

127 

131 

137 

,139 

1149 

151 

1 157 



163 
167 
173 
179 
181 
191 
193 
197 
199 
211 
223 
227 
229 
233 
239 
241 
251 
257 
263 
269 
271 
277 
281 
283 
293 
307 
311 
313 
317 
331 
337 
347 
359 
333 
359 
367 
373 
379 



383 
389 
397 
491 
409 
419 
421 
431 
433 
439 
443 
449 
457 
461 
463 
467 
479 
487 
491 
499 
503 
509 
521 
523 
541 
547 
557 
563 
569 
571 
577 
587 
593 
599 
601 
607 
613 
617 



6i'j' 877 


6311 881 


641 


883 


643 


887 


647 


907 


653 


911 


659 


919 


661 


929 


673 


937 


677 


94 L 


683 


947 


691 


953 


701 


967 


709 


971 


719 


977 


727 


983 


733 


991 


739 


997 


743 


1009 


751 


1013 


757 


1019 


761 


1021 


769 


1031 


773 


1033 


787 


1039 


797 


1049 


809 


1051 


811 


1061 


821 


1063 


823 


1069 


827 


1087 


829 


1091 


839 


1093 


853 


1097 


857 


1103 


859 


1109 


863 


1117 


871 


1123 



1129 
1151 
1153 
1163 
1171 
1181 
1187 
1193 
1201 
^13 
1217 
1223 
1229 
1231 
1237 
1249 
1259 
1277 
1279 
1283 
1289 
1291 
1297 
1301 
1303 
1307 
1319 
1321 
1327 
1361 
1367 
1373 
1381 
1399 
1409 
1423 
1427 
1423 



1433 
1439 
1447 
1451 
1453 
1459 
1471 
14:U 
1463 
1487 
1489 
1493 
1499 
1511 
1523 
1531 
1543 
1549 
1553 
1559 
1567 
1571 
1579 
1583 
1597 
1601 
1607 
1609 
1613 
1619 
1621 
1627 
1637 
1657 
1663 
1667 
1669 
1693 



1697 
1699 
1709 
1721 
1723 
1733 
1741 
1747 
1753 
1759 
1777 
178;] 
1787 
1789 
1801 
1811 
1823 
1831 
1847 
1861 
1867 
1871 
1873 
1877 
1879 
1889 
1901 
1907 
1913 
1931 
1933 
1949 
1951 
1973 
1979 
1987 
1993 
1997 



1999 
2003 
2011 
2017 
2027 
2029 
2039 
2053 
2063 
2069 
2081 
2083 
2087 
•2089 
2099 
2111 
2113 
2129 
2131 
2137 
2141 
2143 
2153 
2161 
2179 
2203 
2207 
2213 
2221 
2237 
2239 
2243 
2251 
2267 
2269 
2273 
2281 
2287 



2293 2609 
2297 2617 
2309 2621 i 
2311 2633 I 
2333 2647 I 
2339 2657 ! 
2341 2G51; , 
2347 2663 
2351 2671 
2357 2677 
2371 20.>3| 
2377 2687 • 
2381 2689 { 
2383 2693 ' 
2389 2699 ' 
2393 2707 
2399 2711 
2411 2713, 
2417 2719 
2423 2729 
2437 2731 
2441 2741 
2447 2749 
2459 2753 



2467 
2473 
2477 
2503 
2521 
2531 
2539 
2543 
2549 



2767 

2777 
2789 
2791 
2797 
2801 
2803 
28 r9 
2833 



2551 2837 » 
2843 ; 



1557 
2579 
2591 
2593 



2851 
2857 i 
2861) 



Digitized by VjOOQ IC 



84 oompositb numbers. . [chap. it 

Resolution of Composite Numbers into their Prims 

Factors. 

1. What are the prune factors of 144 ? 

OPERATION. Explanation. — Divide the 144 by any prime 

2)144 number, greater than a unit, that is contained in it 

without a remainder; and divide this quotient in 

2)72 ^^^ same manner, and so continue dividing until the 

quotient obtained is a prime number. Then, a unit, 

2)36 ^he several divisors, and the last quotient will be the 

1 prime factors required. Proceeding, thus, we find 

2)18 *he prime factors qf 144 to be 1, 2, 2, 2, 2, 3, and 3. 

3)9 
3 •^ 

2. What are the prime factors of 96 ? 

3. What are the prime factors of 360 ? 

4. What are the prime factors of 36 ? 

5. What are the prime factors of 56 ? 

6. What are the prime factors of 480 ? 
*J. What are the prime factors of 500 ? 

8. What are the prime factors of 840 ? 

9. Resolve 460 into its prime factors ? 
- 10. Resolve 680 into its prime factors ? 

Divisors or Measures op Numbers. 

Art. 87. A divisor or measure of any number is a 
number that is contained in it an exact number of times, 
without a remainder. 

1. What are the divisors of 12? 

Explanation — ^We first find the prime factors of 72, which 
are 1, 2, 2, 2, 3, and 3. A number is evidently, divisible by 
Its prime factors and the products arising from every combina- 
tion of them. A unit and the factor 2 with all the products 
wising from 2, 2, and 2, gives 1, 2, 4, and 8. A unit and the 
feotor 3 with all the products arising from 3 an(f 3, gives 1, 3, 
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and 9. The yarious products arising from the products already 
obtained, may be found by multiplication. Thus, 

1+2+4+8 

1 + 3+9 

1 + 2+4 + 8 + 3 + 6+12 + 24 + 9+18 + 36 + 72. 
Therefore, the divisors of 72, are 1, 2, 4, 8, 3, 6, 12, 24, 9, 18, 
36, and 72. 

2. What are the diyisors of 48 ? 

3. Find all the divisors of 96. 

4. Find all the divisors of 144. 

5. Find all the divisors of 360. 

Common Measubb or Divisor. 

Art. 88. A Comnuyii measure or divisor of two or 
more nnmbers, is any namber thftt is contained in each of 
them a whole number of times without a remainder. Thus, 
5 is a common measure of 10 and 15. 

1. Find all the common measures, or divisors of 144 
and 860. 

OPERATION. Explanation — I first find the prime fac- 

♦oM/iA QAO *ors common to both numbers, which I 

* J)i44 dbU ^^^^ marked bv *.— Since, 1, 2, 2, 2, 3, 

and 3 are the only prime factors that are 
common to 144 and 360, it follows that 
each of these factors, together with the 
products arising from their various com- 
oinations will be all the divisors of the 
two numbers, 1, 2, 4, and 8 are all the di- 
visors arising from the common factors, 
2, 2, and 2, 1, 3, and 9 are all the divisors 
arising from the common factors 3 and 3. 
The divisors arising from the combinations 
of the above divisors are found by multipli- 
cation. Thus, 

1+2+4+8 
1+3+9 



^2) 72 


180 


^2) 36 


90 


^3) 18 


45 


^3) 6 


15 



1+2+4+8+3+6+1 2+24+9+184.36+72 
Hence; 1, 2, 4, 8, 3, 6, 12, 24, 9, 18, 36, and 72 are all the 
eonunon divisors of 144 and 360. 
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86 GREATEST COMMON MEASURE. [cHAP. IV. 

2. Find all the common divisors of 24 and 48. 

3. Find all the common divisors of 48, 96, and 120. 

4. Find all the common divisors of 180, 360, and 480. 
6. Find all the common divisors of 60, 120, and 180. 

Greatest Common Measure. 

Art. 89. The greatest common measure, or the great- 
est common divisor of two or more numbers, is the greatest 
number that is contained in each of them a whole number 
of times without a remainder. Thus, 7 is the greatest 
common measure of 35 and 42. 

1. What is the greatest common measure of 126, 294, 
and 462? 

• OPERATION. 

( 126=2* X 3* X 3 X7* 
The prime factors of \ 294=2* X 3* x 7* x 7 
/ 462=2* x3*x7*X 11 

Explanation Since a number is divisible only by its prime 

factors and the various products of them, it follows that the 
product of all the factors that are common to any two or more 
numbers, must be the greatest common measure of these num- 
bers. 

The factors marked (*) are common to all these numbers, 
hence their product is the greatest common mcxsure, or divisor 
of these numbers; which is 2x3x7=42. 

2. What is the greatest common measnre of 462 and 

no? 

3. What is the greatest common divisor of 140, 105, 
and 245? 

4. What is the greatest common divisor of 210, 350, 
and 770 ? 

5. What is the greatest common measure of 286, 429, 
and 715 ? 

Art. 90. The greatest common measnre of two or 
more numbers may also be found by 

Dividing the larger number by the smaller , and the preceding 
divisor by the remainder ^ (if there be any^) and so coniimu 
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to divide t/ie preceding divisor ly the last remainder until 
nothing remains^ then will the last divisor he the greatest com- 
mon measure. 

NoTR. — If there are more than two numbers ; first find the greatest common 
measure of two of them, and then take this divisor and the remaining num- 
D«r and proceed as before. 

6. What is the greatest common measure of 105 and 
490? 

OPERATION. Explanation. — If the remainder, 

105)490(4 (if aiiy after division) will divide the 

420 preceding divisor, it will also divide 

— the dividend, as that is the sum of 

' 70)105(1 a certain number of times the divi- 

70 sor and this remainder; it is also 

the greatest divisor of the two num- 

35)70(2 ^rs, as that divisor is the same 
70 as the greatest divisor of the remain- 

der and the preceding divisor. 

This is rendered plain by inspec- 

tion. Since 35 is contained in 70, it 
is contained in 105, (the sum of 70 and 35,) also in 490, (the 
sum of 70 und 4 times 105 ;) and is the greatest divisor of 105 
and 490, as it is the greatest divisor of itself and 70 the largest 
numbers, taken at pleasure, that will produce the 105 and the 
490. The 105=35+70 and 490=4x35+70. 

7. What is the greatest common measure of 3094 and 
4420 ? 

8. What is the greatest common measure of 296 and 40T ? 

9. What is the greatest common measure of 360 and 480 ? 

10. What is the greatest common measure of 268 and 
286? 

PRACTICAL QUESTIONS IN COMMON MEASURE. 

1. A farmer has 120 bushels of wheat and 460 bushels 
of rye, which he is desirous of putting into boxes of equal 
size, without mixing the two kinds of grain. How much 
will the largest boxes that can be used hold ? 

2. A had $480; B $960; and C $360, which they were 
desirous of separating into different parcels, each contain- 
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ing the same nnmber of dollars. What ib the greatest 
number of dollars that each parcel can contain ? 

3. A speculator has in one place 240 acres of land, in 
another 480, and in another 640, and wishes to divide the 
whole into fields that shall be of equal size, and contain- 
ing the greatest number of acres circumstances will allow. 
What will be the number of acres in each field ? 

Multiples. . 

Art. 91. a Multiple of any number, is a number 
that will contain it a whole number of times, without a 
remainder. Thus, 21 is a multiple of 3. 

Art. 92. A common multiple of any two or more 
numbers, is a number that will, when divided by each of 
them, give an integer for a quotient. Thus, 24 is a com- 
mon multiple of 4 and 8. 

Art. 93. The least common midtiple of any two or 
more numbers, is the smallest number that will, when 
divided by each of them give an integer for a quotient. 
Thus 24 is the least common multiple of 6, 8, and 12. 

Art. 94. To find the least common multiple. 

Place the numbers in a horizontal line. Then divide by 
any prime number greater than a unit that will divide the 
most of the given numbers without a remainder, and 
place the quotients thus obtained, with the undivided 
numbers in a line beneath; thus continue to divide until 
no number greater than a unit will divide any two or more 
of them without a remainder. Then the product of all 
the divisors, the last quotients, and the undivided num- 
. bers will be the least common multiple. 

1. What is the least common multiple of 6, 9, and 30 f 

OPERATION. 

2)6 9 30 

3)3 9 15 

13 5 
2 X 3 X 3 X 5 SB 90 is the least oommon multiple. 
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ExPLijNATiON. — Since the numbers 6, 9, and 30 are composed 
of the prime factors 2, 3, 3, and 5, or a .certain number of 
them, it follows that their product will be a common multiple 
of these numbers j — ^and as all these factors are necessary to 
produce the above numbers, their product must be their least 
common multiple. 

2. What is the least common multiple of 12, 16, and 20 ? 

3. What is tho least common multiple of 15, 30, and 9 ? 

4. What is the least common multiple of 4, 8, 12, 16, 
and 20? 

5. What is the least common multiple of 24, 48, 12 ? 

6. What is the least common midtiple of 18, 54, 2t, 
and 12? 

7. What is the least common multiple of 12, 90, and 45 ? 

8. What is the least common multiple of 25, 45, 90 
and 6 ? 

9. What is the least common multiple of 64, 8, 81, 24, 
and 12 ? 

10. What is the least common multiple of 60, 120, 48, 
36, 24, 12, 6, and 4 ? 

PRACTICAL QUESTIONS IN COMMON MULTIPLE. 

1. What is the smallest sum of money for which I could 
purchase a number of hogs, at $9 each; a number of 
cows, at $27 each; or a number of horses, at |60 each; — 
and how many of each could I purchase for that sum ? 

2. What is the smallest number of bushels of corn that 
will fill a number of barrels, each containing 3 bushels; a 
number of sacks, each containing 6 bushels ; or a number 
of boxes, each containing 25 bushels ? 

3. If one team can haul 12 barrels of sugar, at a load; 
another 15; and another 20; — what is the smallest num- 
ber of barrels that will make a number of full loads for 
any of three teams ? 

Abbreviated Operations in Arithmetical Calculations. 
There are many abbreyiated methods of calculation, in 
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particalar cases, which vdll be of interest to the student, 
and of much importance to business men. We will men- 
tion a few of them to awaken a habit of observation on 
the part of the learner, that he may be enabled to discover 
others as circumstances may require. 

Art. 95. To multiply by 13, 14, &c., to 19. 

Write the product of the unifs figure and the multipli' 
eandf under the multiplicand, ont place to the right and 
then add them. 

Multiply 36472 by 16. 

OPERATION. 

36472 X 16 
218832 



583552 



Art. 96. If the multiplier is a unit followed by one 
or more ciphers and a significant figure, the multiplication 
can be performed by writing the product of the units' 
figure and the multiplicand as many places to the right of 
the multiplicand as there are intervening ciphers -}- 1. 

Multiply 364273 by 104. 

OPERATION. 

364273 X 104 

1457092 



37884392 Ans. 
Multiply 3468327 by 10007. 

operation. 
3468327 x 10007 
24278289 



34707548289 Ans. 

Art. 97. .To multiply by 21, 31, 41, &c. to 91. 

Place the product of the ten^s figure and the multiplicand, 
under the mnltiplicand, so that its unit figure shall be 
under the tens of the multiplicand. 

Multiply 3476 by 41. 
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OPERATION. 

3476 x41 
13904 



142516 

Should there be ciphers between the unit and the other 
significant figure of the multiplier; write the product of 
the significant figure one more place towards the left for 
every cipher. 

Multiply 361432 by 101. 

OPERATION. 

367432x701 
* 2572024 



257569832 Ans. 
Multiply 461321 by 80001. 

OPERATION. 

467321 X 80001 
3738568 



37386147321 Ans. 

Art. 98. To multiply by any number of 9^8. From 
the multiplicand with as many ciphers annexed as there 
are 9's in the multiplier, subtract the multiplicand. 

Multiply 34682 by 9999. 

OPERATION. 

346820000 
34682 



346785318 Ans. 

Explanation — ^9^99= 10000 — 1, consequently, bjr annexing 
four ciphers to the multiplicand, we -have taken it one time 
more than we should have done, hence by subtracting the 
multiplicand gives the correct result. 

Art. 99. If the multiplier is an Aliquot Part of 
any number of tens, hundreds ^ or thousands; multiply by 
the number of tens^ hundreds^ or thousaTids, of which the mul- 
tiplier is an aliquot part^ then take the sarne part of the 
produet thus found. 
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Aliquot Parts. 

12-J = 4 of 100 
16| = 4 of 100 
25 = i of 100 
50 = I of 100 
75 = I of 300 * 
334 = 4 of 100 
13J = I of 40 
&c. &c. 

1. Multiply 3248 by 12J. 

12J X 8 = 100, therefore 12^ is one-dg/Uh of 100. 

OPERATION. 

8)324800 

40600 Ans. 

2. Multiply 86432 by 25. 

26 X 4 = 100, therefore 25 is one-fourth of 100. 

OPERATION. 

4)8643200 



2160800 Ans. 

3. Multiply 846828 by Z%\, 

331 X 3 = 100, therefore 33i is onerthird of 100. 

OPERATION. 

3)84682800 
28227600 Ans. 

Art. 100. Any number ending in 5, that is expressed 
by two figures, can be squared mentally. 

The, two right hand figures of the square number will 
always he 25, the remaining figwres on the Uft^ will be the 
product of the digit in terHs 'plaoe arid a figure a wnit greater, 

1. What is the square of 25. 

25 X 25 = 625 

By inspecting the following multiplication, the reason 
of this method of squajring a number, expressed by two 
figures, that ends in 5, will become evident. This meth« 
od of squaring a quantity wHl apply to a number expressed 
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by three, or more, figures ; providing the figare ocoupying 
the unit's place is 5. 

OPERATION. 

25 = 20-1-5 
25 = 20 + 5 

. f. — "^ — ^ Remabk,— Commence at 

5 X 20-1-25 the rijKht and mulUpIy by 

20x20-f- 5x20 each figure •eparately. 

' 20x20+10x20+25 
The product is composed of (10+20) times 20, + 26, 
or 30 times 20 + 26 = 600 + 26.= 625. 
45 squared =: 2025 
85 squared = 7225 
&o. &o. 

♦125 squared = 15625. 
&o. &c. ^ 

Art. 101. The square of any nukber and a half is 
equal to the prodiid of that number and a number a v/nit 
greater, increased by <me-fourth, 

9i squared = 9xlO+J=90J 

8| " = 8x 9+J=72j 

&o. &o. 

EXAMPLES IN ABBREVUTED MULTIPLICATION. 

The pupil should be required to give the reason of all 
abbreviated operations. 

1. Multiply 46234 by 13. 

2. Multiply 8647 by 16. 

3. Multiply 84672 by 19. 

4. Multiply 46732 by 103. 

5. Multiply 68472 by 107. 

6. Multiply 723246 by 1009. 

7. Multiply 67234 by 21. 

8. Multiply 846232 by 41. 

9. Multiply 8467231 by 81. 

10. Multiply 102324 by 701 

11. Multiply 347234 by 6001. 

12. Multiply 4726846 by 80001. 

* Coniider the 13 on the left of the 5 aa one nvniber, and multiply it by a 
vmnlMr a unit greltter. 
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13. Multiply 4862321 by 12J. 

14. Multiply 846232 by 33^. 

15. Multiply 723246 by 16|. 

16. Multiply 8462342 by 25. 
It. Square 25 mentally. 

18. Square 35, 45, 55, 65, 75, 85, and 95, mentally. 

19. Square 125, 135, 145, and 155, mentally. 

20. Square 4^, 5^, 6^, t^, 8J, 9J, lOJ, llj, and 12^, 
mentally. 

Art. 102. Any. number is divisible by another when U 
contains tke same prime factors as that numhe? 

Hence, to divide one number by another, resolve them 
into their prime factors and reject equal factors from each ; — 
the product of the remaining factors of the dividend will 
be the quotient. Should the divisor not be a measure of 
the dividend, there will be factors remaining in the divisor 
also. In such cases, the product of the remaining factors 
in the dividend, divided by the product of the remaining 
factors in the divisor, will give the quotient. 

1. Divide 1260 by 84. 

OPERATION. 

The Drime factors of \ ^^^^ = 2x2x3X3X5XT. 
ine prime tactorsot ^g^ ^2x2x3xT. 

Dividend, ?X?X3x3x5X^_ 



Divisor, t X $ X $ X^ 

2. Divide 3780 by 420. 

3. Divide 6615 by 315. 

4. Divide 46305 by 63. 

5. Divide 2205 by 378. 



15 quotient. 



OPERATION. 



2205 = 3X3X5X7X1. 
378 =2X3X3X3X7. 



The prime factors of < 

Dividend, $ X-# X ^ Xjf X J? _ 35 __ ^ . ^^ 
Divisor, 2 X > X 3 X 3 X ? 6 * 

Remaek. — ^The pupil, from what has been said, will readilj discover otktr 
wefttl aMtbodi ^aboreviating the operations ^f the FundaneBfi) nUffi, 
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Propebties of Numbers. 

Art. 103* All numbers terminating on the right with 0, 
2, 4, 6, or 8, are divisible by 2 ; since each of the nambera 
2, 4, 6, 8 and 10 contain a factor 2. 

Art. 104. All numbers terminating on the right with 0, 
or 5, are divisable by 5; since each of the numbers, 6 and 10, 
contain a factor 5. 

Art. 105* If the two right-hand figures of amy number 
are divisible by 4, the whole number will be divisible by 4. 
For, if there is any remainder next preceding the two 
figures on the right, it will be a certain number of times 
100; and 4 is a measure of 100, since the 100 contains the 
same prime factors as 4 ; and as it is also, a measure of 
the two right-hand figures; it is a measure of the whole 
number. 

Art. 106. If the three right-hand figures of any number 
are divisible by 8,. the whole number will be divisible by 8. 
For the remainder, (if any,) next preceding the three figures 
on the right, will be a certain number of times 1000; and 
8 is the measure of 1000, since the 1000 contains the same 
prime factors as 8 ; the 8 being also, a measure of the three 
right-hand figures; — ^it must be a measure of the whole 
number. 

Art. 107. When the sum of the digits of any number 
is divisible by ^ or 9^ the number itself is divisible by 3 or 9. 
(For the reason, see Art. 14.) 



CHAPTER Y. 

FRACTIONS. 



Apr. 1 08. A Fraction is an expressiea denoting one 
or more of the equal parts into which a unit, or any col- 
lection of units may be divided. 

There are two kiada of fractions employed in Arithme- 
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tical calculations; namely, Common Fractions and Decimal 
Fractions. 

The Common Fractions have generally been called Vvl- 
ga/r Fractions ; the word vulgar ^ meaning common. 

Common Fractions. 

Art. 109. A Common Frachon consists of two num- 
bers, one written above the other, with a short horizontal 
line between them. •> 

The number above the line is called the Numerator^ and 
shows how many of these parts are considered, or taken. 

The number below the line is called the Denominator^ 
and shows into how many equal parts the unit or integer is 
divided. 

h I* 4' i' ^*> ^^^ Common Fractions and are read 

Numerator. 1 One 

1)enominator. 8 Third of One. 



Numerator. 2 TwO 

Denominator. 6 FiftL 

Numerator. 4 FOUT 

Denominator. 7 SeVCUths of OnC, 

Numerator. fi Five 



Denominator. 6 FlltnS Of OnC, ) 

> or one seventh of 4. 
T> , * /» a;^+k« ^4? ^«^ I or one sixth of 5. 

Denominator. 6 olXtnS 01 One, ) 

By inspecting the above expressions, it will be observed 
that they are unperformed operations in division. The 
denominators being the divisors, and the numerators the 
dividends. Hence, a Common Fraction may be considered 
a method of expressing division. (See Remark 2, Art. 45.) 

In the fraction f , the numerator, 5, fe the dividend, and 
the denominator, 9, is the divisor 

Art. IIO. When the numerator of a fraction is less 
than the denominator, the value is less than a unit; as, f. 

2. When the numerator of a fraction is equal to the de- 
nominator, the value is a unit; as, f = 1. 

8. When the numerator of a fiuction is greater than 
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the denominator^ the value is greater than a nnit; as^ 

Abt. 111. There are five kinds of Common Frac- 
tions, namely; Proper^ Imjprcyper^ Simple, Compoimd, and 
Complex. 

A Proper Fraction is one, the numerator of which is 
less than the denominator; therefore, its value is less than 
a unit; as, |, |, |, &c. 

An Improper Fraction is a fraction, the numerator of 
which is equal to, or greater than the denominator; there- 
fore, its value is equal to, or greater than a unit; as, |, f , 
^, &c. 

A Simple Fraction is one in which the numerator and 
denominator each consist of an integer ; and may be either 
a proper or an improper fraction. * 

A Compound Fraction is a fraction of a fraction, or any 
number of fractions connected by the word of; as, } of f 
of i of |. 

A Complex Fraction is a" fraction that has a fraction, 
or a mixed number, in the numerator or denominator, or 

i 2 

in both; as — ; — &c. 

A Mixed Number consists of an integer and a fraction; 
as, 7i, 24i, &c. 

Art. 112. The Terms of a fraction are two in num- 
ber, the numerator and the denominator. 

To invert a fraction, cause the numerator and the 
denominator to change places. Thus, | when inverted, 
becomes f . 

Any whole number may be expressed fractionally by 
writing a unit below it for a denominator. Thus, 

4 =5 J, and is read 4 ones, or four. 
7 =s |, " ** " 7 ones, or seven. 
9 sss fy " " " 9 ones, or nine. 
12 = V, " " " 12 ones, or twelve. 
5 
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BsDUonoN OF Common Fractions. 

Art. 113. Reduction of Fractions is changing them 
from one form to another while their yalae remains the 
same. 

Art. 1 14. BEDucnoN of Mixed Numbers to Improve 
Fractions. 

1. In 25| how many thirds ? 

Solution. — ^In 1 there are |, and in 25 there are 25 times 
J=:y, which added to |=y, confieqaently, 25|=V. 

2. In 43J, how many fourth ? 

3. In 146^, how many seyenths 7 

4. In 236^, how many halves ? 

5. Reduce 684} to an improper fraction. 

6. Reduce 783} to an improper fraction. 

1. Reduce 18627^ to an improper fraction. 

8. Reduce 2864^^ to an improper fraction. 

9. Reduce 8623^^5^ to an improper fraction. 

10. Reduce 76432^^^ to an improper fraction. ^ 

Art. 1 15. Reduction of Improper Frachons to Mixed 
Numbers. 

1. Reduce ^f ^ to a mixed number. 

Solution. — In one there &re f ; therefore, 1 third of the 
avmber of thirds^ equals the number of whole ones. 1 
third of 247=82^. Hence, ^l=S2i. 

2. Reduce ^f ^ to a mixed number. 

3. Reduce ^}^ to a mixed number. 

4. Reduce ^{^ to a mixed number. 

5. Reduce ^f ^ to a mixed number. 

6. Reduce -ay^ to a mixed number. 

7. Reduce J-V^ to a mixed number. 

8. Reduce Jl^a to a mixed number. 

9. Reduce -^-Vs*^ ^^ * mixed number. 
10. Reduce s^}^ to a mixed number. 
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Propositions. 

Art. 116. Proposition 1. — Multiplying the nwmeraior 
of a fraction by any number j the denominator remaining the 
same, multiplies the value of the fraction by that number. 

The denominator of a fraction shows into how many eqnal parts 
the qnantity is diyided, and therefore, designates the size of the 
parts compared with that qnantity. The numerator shows how 
many of these parts are taken ; hence, multiplying the numerator 
increases the value of the fraction as many times as there are units 
in the multiplier, if the denominator y that is, the size of the parts 
remains the same. 

Proposition 2. — Dividing the denominator of a fraction 
by any number ^ the numerator remaining the same, mtUtiplies 
the vaXue of the fraction by that number. 

The numerator of a fraction shows how many parts are taken, 
and the denominator measures the size of these parts, compared 
with the qnantity referred to ; if we diyide the denominator by 
any number it diminishes the number of parts into which the thing 
is divided, and, therefore, increases their size proportionally; 
hence, the value of the fraction is multiplied by the same number, 
if the numerator, that is, the number of parts taken, remains the 
same. 

Proposition 3. — Multiplying the denominator of a fra^o- 
tion by any number, the numerator remaining the same, divides 
the value of the fraction by that number. 

The numerator of a fraction shows how many parts are taken, 
and the denominator shows into many equal parts the unit or 
thing is divided, and therefore, designates the ^ze of these parts 
compared with the unit or thing divided. Multiplying the denom- 
inator by any number, increases the number of parts into whiich 
the thing is divided, as many times as there are units in the mul- 
tiplier, and necessarily diminishes their size proportionally ; there- 
fore, the value of the fraction is divided, if the numerator remains 
unchanged. 

Proposition 4. — Dividing the numerator of a fraction by 
*any number, the denominator remaining the same, divides the 
value of thefradio^i by that number. 

Since, the denominator shows into how many equal parts the 
unit or thing is divided, and the numerator shows how many of 
these parts are taken ; it follows, that dividing the numerator. 
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divides the y&lue of the fraction, as it diminishes the number of 
parts taken while their size remains the same. 

Remark. — By inspecting proposition 1 and 8, we deduce 

Proposition 5. — MtUtiplying the numerator amd denom- 
inator of any fraction by the same number, does not change 
the value of the fraction. 

Remark. — 'By. inspecting proi)osition 3 and 4, we deduce 

Proposition 6. — Dividing both num^erator and denomina- 
tor of any fraction by the same number, does n^t change the 
value of the fraction. 

Multiplication op Fractions by Integers. 

Art. 117. According to propositions Ist and 2d, to 
to multiply a fraction by any integer; Multiply the numera- 
tor of the fraction by that number, — or divide its denominator 
by the samz number, 

1. If 1 bushel of apples* cost $4i ^^^^ ^^ ^^ bushels 
cost ? 

Solution. — ^If 1 bushel cost $4> ^^ bushels will cost 

15 X $1 = V = $8*. 

2. If 1 barrel of sugar cost $12^, (equal to %^\^,) what 
will 3 barpels cost ? 

Solution. — If 1 barrel cost $-»-^, 3 barrels will cost 3 
times $H^ = H^ = $371. 

3. What cost 25 bushels of peaches, at $? a bushel ? 

4. What cost 18 yards of broadcloth, at $6| a yard ? 

5. What cost 47 barrels of flour, at $5| a barrel ? , 

6. What cost 15 cows, at 25J each ? 

7. What cost 52 barrels of cider, at $7f a barrel ? 

8. What cost 17 hogsheads of molasses, at $47f a hogs- 
head? 

Division op Fractions by Integers. 

Art. 118. According to Propositions 3d and 4th, to 
divide a fraction by amy integer ; Divide the numerator of 
the fraction by that number, — or muitiply the den/miinator bp 
the same number. 
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1. If 16 yards of cloth cost $31^, what will 1 yard cost ? 

2. If 13 yards of ribbon cost 32^ cents, how much is 
that a yard ? 

3. If 8 books cost $13|, how much is that a piece ? 

4. If 14 lbs. of sugar cost 93 J cents, how much is that 
a pound ? 

5. If It barrels of sugar cost $282^, how much is that 
a barrel ? 

6. What cost 1 horse, if 19 horses cost $1824^ ? 
T. What cost 5 oranges, if 15 cost 35|^ cents ? 

^ 8. What cost 6 acres of land if It acres cost $403} ? 

9. What cost 3 bushels of flax-seed, if 1 bushels 
cost $2tf ? 

10. What cost 4 horses if 12 cost $2104^ ? 

Art. 119. According to proposition 6th, to reduce a 
fraction to its lowest terms: 

Divide both numerator and denominator hy any number 
greater than a unit, that is contained in them both without a 
remainder ; proceed in the same way with the successive results ^ 
until the operation can be carried n^o farther. (See Arti- 
cles 103 to 101, Properties of numbers.) 
Or, 

Find the greatest common measure of the numerator and 
denominator (by Art. 89 or Art. 90) and divide them by it. 

Resolve both nvmerator amd denominator into thdr prime 
factors amd reject equal factors from each; (See Art. 102) 
the result will be the fraction reduced to its lowest terms. 
1. Reduce |f f to its lowest terms. 

Operation by the last method. 

Theprimefactorsof j SgO^^x^X^X^X^XS 3 ^^^ 

2. Reduce f f f to its lowest terms. 

3. Reduce |f J to its lowest terms. 

4. Reduce ^f to its lowest terms. 

5. Reduce f || to its lowest terms. 

6. Reduce }jf to its lowest terms. 
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T. Reduce ^^% to its lowest terms. 

8. Reduce |f J to its lowest terms. 

9. Reduce J|Jf to its lowest terms. 
10. Reduce \iiii to its lowest terms. 



Art. 120. Rkducton of Compottnd FRAcntNs to 

SiMPLB ONES. 

Remark. — The word qf in the following questions, is equivalent to the 
sign of multiplication; therefore, in its stead the sign Xj may be used. 

1. Reduce f of f to a simple fraction. 

OPERATION. Solution.—^ of ^ is yV and ^ of i is 4 

2 4 8 * times yV7 which is /yj and if J of 1 18 y^, 

sX v=r^ Ans I of f is twice y*^, which are yV There- 
fore, f of f=^. 

Remark. — ^From the above solution we observe, that to reduce a compound 
fraction to a simple one, we multiply all the numerator g together for a new nuimera 
tor J and aU the denominatore for a new denominator, 

2. Reduce | of | to a simple frastion. 

3. Reduce f of ^^ to a simple fraction. 

4. Reduce f of } of ^^ to a simple fraction. 

5. Reduce ^ of ^ of | to a simple fraction. 

6. Reduce ^ of f of | to a simple fraction. 



Cancellation. 

Art. 121. To reduce a Compound Fraction to a 
Simple one by Cancellation. 

Write the fraction down with the sign of multiplication 
between them^ a/ad cancel or reject aU the factors that are 
common to the numerators and derwrninators, (which by Pro^ 
fosition Qthf under Art. 116, does not change the value of tht 
fraction ;) then mvMiply the remaining numerators together 
for a new numerator ^ and the remaimng denominators for 
a new denominaior. 

Take for illustration the 6th example. 
1 _$ ^_A_ 
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KxPLANATiON.— First cancel the 3 of the numerator agidnst 
the 3 of the denominator, by drawing a line across them j then 
cancel the 4 of the numerator against the 4 of the denomina- 
tor in the same manner. As there are no more factors com- 
mon to both numerator and denominator, — multiply the remain- 
ing numerators together for a new numerator^ and the remain- 
ing denominators, for a new denominator. 

Art. 12S. If any numerator and denominator have a 
ammon divisor, divide them both by this divisor , and use the 
quotients as a new fraction, 

6. Reduce f of /^ of }f to a simple fraction. 

OPERATION. 

*1 2 

3 3 

Explanation. — 5 bein^ a divisor of the 5 in the numerator 
and the 15 in the denominator, we divide them both by 5 and 
cancel the 5 and the 15, and consider the quotients, 1 and 3, 
arising from this division, instead of the 5 and 15. Next can- 
cel the 7 in the ntunerator and the 7 in the denominator. We 
observe that 4 is a common measure of the 8 in the numerator, 
and of the 12 in the denominator ; therefore, we divide by it, 
and cancel the 8 and 12, and place the quotients in their pro- 
per places. As there are no more factors common to both 
numerator and denominator, nor any number that will divide 
them both without a remainder, we multiply all the remaining 
numerators together for a new numerator, and all the remain- 
ing denominators for a new denominator, and obtain for the 
answer J. 

T. Reduce } of |^ of ^y of j\i to its simplest form. 

8. Reduce | of | of j-f of i to its simplest form. 

9. Rieduce f of | of |f of f of V of ^ to its simplest 
form. 

10. Reduce | of | of | of ^j of f of f f to its simplest 
form. 

11. What is the value of the compound fraction, i of ^ 
oflofVVofHof JV? 

« In practice we do not write the quotient when it ii a unit. 
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12. What is the value of the compound fraction 4 of 
V ofiJof if offf ofif? 

Remark.— All whole and mixed numoers that oecur in compound fraotiom^ 
must be changed to improper fractions before the required reduction is per- 
formed. 

13. Reduce ly\ of ^ of j^ oi 2} to its simplest form. 

14. Reduce ^ of 3^ of l^Sj of *li to its simplest form. 

15. Reduce ^^ of 4^ of 3^ of ^ of J of 1^ of 3^ to its 
simplest form. 

16. Reduce | of 9^ of ^ of Jf of if to its simplest form. 
IT. Reduce \ of 3fV of j\ of iV of 3| to its simplest 

form. 

18. Reduce VV of Tf of ^ of 12J of ^^ to its. simplest 
form. 

19. Reduce ^ of /^ of | of Jf of 9 J to its simplest 
form. 

A Common Denominatob. 

Art. 123. Two or more fractions have a Common 
Denominator, when they have the same number for a 
denominator. 

1. Reduce J and f to equivalent fractions having a com- 
mon denominator. 

operation. 
3 4^15 16 ^^ _ 15, 16 
^' ^ 20' 20 20 

Explanation. — I first multiply the denominators tc^ether for 
a common denomixtator, — 4 timee 5 are 20, the common denom- 
inator. Since, I have multiplied the denominator 4, of the 
firaction f by 5, to preserve the value of the fraction; I multiply 
the numerator 3, by the same number. 5 times 3 are i5 ; 
therefore, ^ equals M. I have multiplied the denominator 5, 
of the fraction J by 4, and to preserve the value of the fraction, 
I multiply the numerator 4, by the same number. 4 times 4 are 
16.;^ therefore, | equals J J. 

From the above explanation, to reduce fractions to equivalent 
ones have a common denominator, we infer that we should 
Multiplu all the denominators together for a common denominator, 
and earn numerator by aU the ^nominators except its own, for a 
new numerator. 
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Remark.— It is readily obsenred that, by the above proceu, both namerator 
and denominator of each fraction is multiplied by the same number, which by 
Proposition 5, under Art. 116, does not change the value of the fraction. 

2. Reduce f and | to eqaivalent fractions having a 
common denominator. 

3. Redace 4 ^^^ i to equivalent fractions having a 
common denominator. 

4; Reduce f and f to equivalent fractions having a 
common denominator. 

5. Reduce f and } to equivalent fractions having a 
Qommon denominator. _ 

6. Reduce ^^3 and fy to equivalent fractions having a 
common denominator. 

1. Reduce f , |, and | to equivalent fractions having 
a common denominator. 

8. Reduce |, f , and f to equivalent fractions having 
a common denominator. 

9. Reduce |, ^ and f to equivalent fractions having 
a common denominator. 

10. Reduce |, J, |, and f to equivalent fractions having 
a common denominator. 

The Least Common Denominator. 

Art. 124. The least common denominator of two or 
more fractions, is the least common multiple of their denom- 
inators. Hence, to find the least common denominators 
of two or more fractions, rediice compound fractions to 
simple oneSf whole and mixed numbers, to improper fractions, 
and all to their lowest terms ; then find the hast cowmwn muL- 
tiple of the denxymmators of the fractions, (hy Art, 94, j and 
it will he their least common derummator, 

1. Reduce -f^, f , and yV, to equivalent fractions having 
the least denominator. 

OPERATION. 

i, |, \ = y, so, y, or write them this, l^li^ii^ 
2)12 6 ' 18 36' 36 36 36 

3 )6 3 9 
2 13 
2 X 3 X 2 X 3 S3 36, the least common denominator. 
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Solution. — ^The remainiiig part of the work is to reduce each 
of the given fractions to thirty sixths, without changing their 
value. This can be done by multiplying the terms of each 
fraction by a number that will cause its denominator to become, 
36. (See Art. 116, Proposition 5.) To find what number 
I must multiply 12 by to produce 36, 1 divide the 36 by 12, and 
find it to be o. Multiply both numerator and denonunator of 
rs by 3) giv®s ^ = /ij. Proceed in the same way with the 
remaining fractions. 

2. Reduce 4, W and -^j to equivalent fractions having 
the least common denominator. * 

3. Reduce f , |, and ^^ to equivalent fractions having 
the least common denominator. 

4. Reduce ^j, ^y, and ^ to equivalent fractions having 
the least common denominator. 

6. Reduce ^, 9yV> ^-nd f f to equivalent fractions hav- 
ing the least common denomidator. 

6. Reduce t\, 2|, and 3y^ to equivalent fractions hav- 
ing the least common denominator. 

7. Reduce 2f, 3^^^, and 3 y^ to equivalent fractions 
having the least common denominator. 

8. Reduce f of |, f of ^^ and | of J to equivalent 
fractions having the least common denominator. 

9. Reduce | of ^ of |, f of f , | of f , and | of f to 
equivalent fractions having the least common denominator. 

10. Reduce 2f of |, y^ of }, 3| of ^\ of ^, and ^ of f 
of I to equivalent fractions having the least common 
denominator. 



Addition of Common Fractions. 

Art. 125. Addition of common fraction's is the process 
of finding the sum of two or more fractions. 

1. What is the sum J, J, f and f ? 

operation. 
J + f + l +I=yi0r2f. Ans. 

2. What is the sum of f , f , |, V» ^"^^ I ^ 

3. What ifl the sum of \, f , \, V, and ^ ? 
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4. What is the sum of ^, fy, ||, |4, |f , and |4 ? 

5. What is the sum of |f , |f, ^f , ff, |f, |i, and |f ? 

Remark.— Reduce compound fractions to simple ones, and mtxed num(er« to 
tmproper fractions, and a^/ to their lowest terms. Also, reduce fracHons that 
have diderent denominators to equivalent ones having the Uast common dencm' 
inator. 

6. What is the sum of J, f and ^ ? 

OPERATION. 

3 7.7 18 + 21+14 _^,_n, .^ 

^ )4 "^ 8 ^ 12 = 24 t^-^i' ^^»- 

2 )2, 4, 6 

1, 2, 3 
2x2x2x3 = 24, the least common denominator. . 

T. What is the sum of f , |, and ^^ ? 

8. What is the sum of J, 4|, and 2^ ? 

9. What is the sum of 4^, 8|, and 3f ? 

10. What is the sum of | of 4 of ^, and f'Cf f ? 

11. What is the sum of f of ^3^, | of y, | of a, and J ? 

12. What is the sum of 3i of 5J, 6^^^ of ^, and 2J of -^r? 

13. What is the sum of i, |, i |, i, and f ? 

14. What is the sum of i, |, J, i, |, 4, j, and * ? 

* Remabk.— When two fractions are to be added, the numerator of each being 
a unit, it may be done mentally, by taking the sum of the denominators for a 
new numerator and their product for a denominator. 

Thus, the sum of J and|=g^ + ^=.^ 

16. What is the sum of ^ and | ? 
16. What is the sum of I and | ? 
11. What'is the sum of J and | ? 

18. What is the sum of | and | ? 

19. What is the sum of | and | ? 

Subtraction of Cqmmon Fractions. 

Art. 1S6« Subtraction of common fractions is the 
method of finding the difference between two fractions, 
1. From i subtract 3}. 
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OPEEATION. 

j-f = fAns. 

2. Prom I take f . 

3. From 4 take f • 

4. From |f take fy. 

5. From H ta^e yV- 

I Remark. — Reduce compound fraetiofts to simple ones, and mused number to >a»> 
' mroper fractions, and all to their lowest termi. Alio, reduce fractions that 

have different denominations to equivalent ones having the least common i^ 

nnUnator. 

6. From f take 1^. 

OPERATION. 

7 5 _ 21-~10 _11 
2)8 12 --~24~~24 -^^^ 
2)4 6 

2 3 
2x2x2x3x^24, the least common denominator. 

7. From J take ^. 

8. From J take f . 

9. From 1 J take f . 

10. From 4t\ take 1|. 

11. From 8f take 6J. 

12. From Tf take 6J. 

13. From | of J take | of J. 

14. From i of -,^ take } of f of {•. 

15. From | of 1^ of 4 ^ of H of ^. 

16. From 9^^ of 4} take | of f of f of 4J. 

Rrmark.— When both the fractions have a unit for their numerattn*, th« 
ibtraction mav be performed n 
inators under tiieir difference. 



subtraction mav be performed mentally by placing the product of the denom 
' ' ' rtiieirdi'" 



Thus, i-i: 

IT. From ^ take ^. 

18. From 1 take |. 

19. From { take ^, 

20. From I take t^. 

21. From \ take ^V. 
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22. From yV ta^e ^. 

23. From ^ take ^. 



Multiplication of Common Fractions. 

Art. 127. Multiplication of common fractions is the 
method of finding the product of two or more fractions, 
or of integers and fractions. 

Art. 128. To multiply one fraction by another, or an 
integer by a fraction. First: 

Meduce compound fractions to simple ones, amd whole or 
mixed numbers to improper fractions. Then proceed as in 
the reduction of compound fractions. (See Art. 121.) 
1. Multiply f, 4, If, If, and ff , together. 



opxration by cakckllation. 

2 t $ 

4 $ n it t$ 2 

-X-X— X— X— =-Ans. ^ 

z f x^ n m ^ 

2. Multiply f by f . 

3. Multiply f by ||. 

4. Multiply \ by If. 

5. Multiply 3| by 4|. 

6. Multiply together f , |, |, and 4. 

1. Multiply together f , f , |, |f , and |. 
8. Multiply together 2|, ||, 8| and I4. 
9. ^Multiply together 4|, tV» ^i» ^it *°<^ /j- 
10. Multiply together |, 9|, 1|, A, |f , and 1|. 

PRACnOAL QUESTIONS IN MULTIPUCATION OF FRACTIONS. 

REMARK.~In buiineis transactions it is customary to add 1 cent when th« 
fraction is equal to or greater than a half of a cent, and to omit it when it is 
less than the half of a cent. 
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1. What cost 42 bushels of apples, at 63f cents a 
bushel ? 

2. What cost Tf dozens of eggs, at 12J cts. a dozen ? 

3. What cost 13| bushels of turnips, at 37^ cents a 
bushel ? 

4. What cost lOf yards of calico, at 15| cents a yard ? 

5. What cost 75^ pounds of sugar, at tf cts. apouni? 

6. What cost 3A tons of hay, at $12f a ton ? 

T. What cost 6 J bushels of apples^ at 3^7^ cents a 
bushel ? 

8. What cost 13| pounds of fish, at 9f cts. a pound ? 

9. What cost 176 pounds wool, at 39f cts. a pound ? 

10. What cost 18f yards of ribbon, at 23^ cents a yard ? 

11. What cost 18 pocket handkerchiefs, at | of a dollar 
each ? 

12. What cost 22| yards of selicia, at 87| cents a yard ? 

13. What cost 35J pounds of raisins, at 18f cents a 
pound ? 

14. What cost 75| bushels of wheat, at $1 j a bushel ? 

15. What cost 23| cords of wood, at $3f a cord ? 

16. WhatjBOst 212| pounds of beef, at 7^ cents a pound ? 

17. What*cost 14| barrels of vinegar, at $10f a barrel ? 

18. What cost 22f barrels of sugar, at $15f a barrel ? 

19. What cost 35^ tons of coal, at $9} a ton ? 



Division op Common Fractions. 

Art. 129. Division of common fractions is the method 
of dividing one fraction by another, or whole numbers and 
fractions by each other. 

Rrmark.— When the fractions have a common denominator, division can 
be performed by dividing the numerator of the one by the numerator of the 
other. 



1. Divide f by f . 

OPERATION. 

f -5- f = 3 Ans. 

2. Divide |f by fy, 
8. Divide ^j by yy. 



Digitized by VjOOQ IC 



ART. 180.] PRACTICAL QUBSWONS. Ill 

4. Divide \^ by y\, 

5. Divide ^ by ^V 

6. Divide | by J. 

Solution. — 1 is contained in f , | times; and if 1 is con- 
tained in f, I times, ^ is contained in f , 4 X | times; and 
f ^ contained in it | of 4 X | times = a x | = f times. 

Art. 130. Hence, to divide a fraction by a fraction, 
or fractions and whole numbers, by each other, we merely, 
Invert the divisor and proceed as in multiplication^ after Aav- 
ing reduced compound fradions to simple ones, and whale a/nd 
mixed numbers to improper fraciums, 
1. Divide | by f . 
8. Divide f by f. 
' 9. Divide 2| by 4. ^ 

10. Divide 3J by IJ. 

11. Divide 7^ by 6^. 

12. Divide 8^ by 6|. 

13. Divide i of f by 2|. 

14. Divide f of | by 2^. 

15. Divide 3i of |- by | of If 

16. Divide 4J times 3^ by 8|. 

17. Divide f of |f by ^ of ||. 

18. Divide ^^ of H of 8f by 4^ times 6f . 

19. Divide 3| of 8| by 6^ of 3J: 

20. Divide yV of |i of 8^ times 4 by 4 of 4^^. 

PRACTICAL QUESTIONS IN DIVISION OP FRACTIONS. 

1. At $f a bushel, how many bushels of apples can be 
bought for $20 ? 

2. At f of a cent a piece, how many oranges can be 
bought for 14 J cents ? 

3. If I pay 4f cents for riding 1 mile, how many miles 
can I ride for 280 cents ? 

4. A butcher expended $257| for sheep, at $lf a head; 
how many sheep did he buy ? 
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5. How many pounds of tea, at $1| a pound, can be 
obtained for $19} ? 

6. A lady bought 3Tf yards of calico for 661 cents; 
how much did it cost a yard ? 

T. A merchant bought 96 sheep for $99|J; how much 
did he give a head ? 

8. How many tons of coal, at $8| a ton, can be bought 
for $97 ? 

9. A man paid $565^ for a farm, giving $21} an acre; 
of how many acres did the farm consist ? 

10. At $1J a day, how many days must a man work for 
$31tV? 

Complex Fractions. 

Art. 131. To reduce complex fractions to simple ones; 
welRrst, Reduce compound fractions to simple oms^ and whole 
and mixed numbers to improper fractions. Then consider 
the denominator of the complex fraction a divisor and 
proceed as in division of fractions. 

3 

I. Reduce | to a simple fraction. 

OPERATION. 

2 Reduce I to a simple fraction. 

3. Redace t to a simple fraction. 
I 

i. Reduce *_2_i to a simple fraction. 

5. Reduce * 1 to a simple fraction. 

|ofi 

6, Redace -M_ to a simple fraction. 

iof| 

1 Redace i — to a simple fraction. 

JofSi 
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8 Reduce ^ » to a simple fraction. 
Hof3J 

9. Reduce ^ "^ ^ to a simple fraction. 

10. Reduce ^ "^ ' ^ t to a simple fraction. 

Least CoMMO^ Multiplb op Fractions. 

Abt. 13S« The Least Common Multiple of any two 
or more fractions, is the smallest number that will, when 
divided by each of them, give an integer for a quotient. 

Since, in dividing any number by a fraction, the denomi- 
nator of that fraction becomes a mtUtiplier, and the nume- 
rator a divisor of that number ; it is evident, — TTutt the 
least common multiple of any two or m/tre fractions^ after 
reducing mia^ed numbers to improper fractumSy compound 
fractions to simple ones, and all to their lowest terms, will be 
the quotient arising from dividing the least comm^m multiple 
of their numerators by the greatest common measure of their 
denovmuitors. 

1. What is the least common multiple of 4f }, drVir, and 
2H?* 

Solution. — ^The aboye mixed numbers; changed to improper 
fractions become \y, f^, and 2^\*. These fractions when 
reduced to their lowest terms become, Jf, 'A^, and VV. The 
least common multiple of the numerators, (65, 143, and 117) 
of these fractions is 6435. See Art. 94. 

The greatest common measure of the denominators, (14^ 
28, and 42,) of these fractions is 14. See Art 89. Hence, 
6435, the least common multiple of the numerators of these 
fractions, is 14 times larger than the least common multiple 
of the fractions. Consequently ®ff * or 459y®j is the least com- 
mon multiple required. 

2. What is the least common multiple of 4y*y, Tj and 2^^? 

3. What is the least common multiple of 4f , 9/y, and 12|? 

♦ Nore.— The student will readilj observe that the Grkatk3T €ommox Mkasiikb 
of anj two or more fractions, after being reduced to their simplest form, will be 
the QUOTiRNT arising from dividing the greaUA wmmonmeaswreoi their numeratori 
bj the least comftnon muJUi^ of their denominators. 

What is the greatest common measure of }, D, and \\\'^ 

Ana. ^. 
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4. What is the least common multiple of f |, }f , ^f , 
and ^ ? 

5. What is the least common multiple of 2|, 16f , and 

PRACTICAL QUESTIONS IN MULTIPLES. 

1. What is the smallest sum of money for which a per- 
son could purchase, either a number of geese, at m a 
piece ; or a number of turkeys, at $2| a piece, and how 
many of each could be bought, — ^the entire sum to be 
employed in either purchase ? 

2. A can travel 6f miles in a day; B 11/j miles ; 
20^y miles ; and D 30,*^ miles in a day. What is the least 
number of miles that will aiford a number of whole days' 
travel for any of the four, and how many days would it 
take each to accomplish the journey ? 

3. What is the least number of bushels of grain that 
will fill a number of hogsheads, each containing 10/y 
bushels; a number of boxes, each containing 23|J bushels; 
or a number of bins, each containing 25 }| bushels; and 
how many times would it fill each of them^? 

4. What is the smallest sum of money for which I could 
purchase a number of cows, at $20|^^ ; a number of oxen, 
at $47|J; or a number of horses, at $51^j; and what 
number of each could I purchase for that sum ? 

6. Three vessels A, B, and C start from the same place, 
at the same time, and sail in the same direction around 
an island 30 miles in circumference ; A at the rate of 3, 
B 11, and C 23 miles an hour. How many hours before 
they will all meet at the place from which they started ? 
How many hours before they will first meet, and at what 
point ? Suppose they continue sailing, how. often will they 
all be together ? 

Solution. — A moves at the rate of 3 miles an hour; 
consequently, to move 1 mile it will take J of an hour, and 
to move 30 miles, (once around the island,) it will take 
V or 10 hours. In a similar way, we find B will move 
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once around the island in f f of an hoar; and C, in ^| of 
an hour. Now it is evident that the least common multiple 
of 10, f f , and |^ will express the number of hours that 
must elapse before they will all meet at the place from 
which they started ; which is 30i hours. 

How loDg before they will first meet ? C gains on B, 
23 — 11= 12 miles in 1 hour; consequently, to gain 1 mile 
it will take ^ of an hour, and to gain 30 miles, (the dis- 
tance he must gain before he overtakes B,) 30 times -j^ = 
iiy or ^ of cm how, — B gains on A 11 — 3 = 8 miles in 
1 hour; hence to gain 1 mile it will take \ of an hour, and 
to gain 30 miles, (the distance he must gain before he 
overtakes A,) 30 times | = \^i ot ^-^of an hov/r. Since 
C will overtake B in f of an hour; and B will overtake 
A in y of an hour; it is evident that the number of hours 
that must elapse before C will overtake B, at the same 
time that B overtakes A will be the least common multiple 
of f and y , which is *?^ hours. 

If they are together in 1^ hours, 

A must sail 22i miles, or times around the island + 22^ miles. 
B ** ** 82i ** or 2 ** ** ** ** + 22i ** 
C « ** 172i «*. or 5 " " " " +22i " 

Consequently 22 J miles from the place from which they 
started is the place where they first will be together. 

If they continue traveling they will , be together every 
*l\ hours. 

6. If four men A, B, C, and D, start from the same 
place at the same time, and walk arouud an island 2T 
miles in circumference; A at the rate of 4, B 12, C 20, 
and D 28 miles a day ; how many miles will each have to 
travel before they meet, and how many days before they 
will all meet at the place from which they started ? 

7. There are three wheels. A, B, and C, each 10^ feet 
in circumference, standing with their axes in a right line, 
with a letter M on the circumference of each, which are 
also in a right line. If these wheels be set in motion; A 
at the rate of 5|, B 7 J, and C l^ feet in 1 second, how 
long before the M's. on the eircuDttference of the wheels 
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will all be in a right line again, and bow many reyolationa 
will eacb bare made 7 



PRACTICAL QUESTIONS IN FRACTIONS. 

1. Reduce 231^ to an improper fraction. 

2. Reduce 478^ to an improper fraction. 

3. Reduce J-f |4 to a mixed number. 

4. Reduce 2.||4 to a mixed number. 

5. Reduce m to its lowest terms. 

6. Reduce HiH to its lowest terms. 

*r. Reduce f of £ of ^^ ^^ H <>f it *^ ^^ simplest form. 

8. Reduce f | of J| of |f of f f to its simplest form. 

9. Reduce f , J, |, and 4 to equivalent fractions, hav- 
ing a common denomination. 

10. Reduce t^, H and J| *^ equivalent fractions, hav- 
ing the least common denomination. 

11. What is the sum of |, |, |, h and 1^? 

12. What is the sum of y^ of 4^, | of 3|, and ^ of 6| T 

13. From 8J subtract 6^. 

14. From f of 8J subtract J of 2}. 

15. Divide 3i by 41. 

16. Divide ^ of 2| by | of 4f 

17. A has 4| times $25, and B has 2^^ times $8|; how 
much more has A than 6. 

18. A has f of $16; B|of$473; Cfof$862i; andD 
I of I of f of $168^. How many dollars have they together. 

19. A had I of f of 12^ times $8643^, and paid | of 
I of it for a farm; how much had he remaining ? 

20. A had $86472, which was 6f times as much as B 
had; how much had B ? 

21. A has 1278 sheep, which is 188 more than f of 3^ 
times B's number; how many sheep has B ? 

22. A and B own 680 acres of land; f of A's number 
of acres equals | of B's; — ^how many acres have each ? 

23. A farmer has 495 bushels of wheat and rye together^ 
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and I of the number of bush, of wheat equals f of the num- 
ber of bush, of rye. How many bushels of each has he ? 

24. A speculator bought 688 geese and turkeys; how 
many of each did he buy, providing there were only | as 
many geese as turkeys ? 

25. A and 6 together own 824 sheep; how many has 
each, providing A has 1| times as many as B .^ 

26. A owns ^ of a certain tract of land, containing 
98600 acres; B owns ^f of the remainder; C owns ^^ as 
much as A and B together; and D owns the remainder. 
How much does each own ? 

27. A merchant expended $463 for dry goods; | of 
ff of the remainder for groceries; and what then re- 
mained, which was $4680, he expended for a store and 
lot. How much did the groceries cost ? • 

28. A gentleman invested f of his fortune in specula- 
tion, and the remainder, which was $1630 more than the 
half of his fortune, he put out on interest. At the end 
of the year he gained by speculation ^ as much as he 
laid out, and his interest was ^ of the principal; how 
much was his fortune, and how much did he gain during 
the year > 

29. A man being asked the value of his horse, replied, 
that its value increased by its -f and $268| more, equaled 
$864. What was the value of the horse ? 

30. A farmer has ^ of the number of his sheep in one 
field ; and the remainder, which is 46 more than the half 
of his flock in a second field. How many sheep has he in 
each field, and how many in both ? 

31. A certain sum of money was divided between two 
brothers, James and Jackson ; James took | of it, lacking 
$145 ; and Jackson the remainder. It now appears that 
each has the same sum. How much did each receive ? 

32. From a certain flock of sheep A purchased f of 
them ; B f of them ; C f of them ; and D the remain- 
der, which was 116. How many sheep were then in the 
field, and how many did A, B, and C, buy respectively ? 

33. A has f of If times $2660 which is 3^ times as 
many again as B has. How many dollars has B ? 
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34. A and B together own a farm ? A owns ^^ of it ; 
and B tV of i*- ^^ ^ should sell to A 12^ acres, they 
would then each have the same number of acres. How 
many acres has each ? , 

35. An estate was diyided among A, B, and C. A 
had ^^ of it ; B 1^ of it ; and C the remainder. A, by 
this division, received $180 more than B. How much 
was the estate, and how much did each receive ? 

36. Divide $9926 among A, B, C, and D, so that A 
shall have ^ of it, lacking $1812 ; B ^ of the remainder, 
lacking $858 ; C | of what now remains, lacking $1380 ; 
and D what is left ? 

37. A gentleman's house cost $4800, and 1^ times its 
cost, is 3|^ times ^ of the cost of the furniture contained 
in it ; what was the cost of the furniture ? 

38. Henry had f of a certain fortune ; Perry ^ Of it ; 
and Elisha the remainder, which was $1600. How much 
was the fortune, and how much did Henry and Perry rer 
ceive respectively ? 

39. Bought at one time 460 acres of land at $25^ an 
acre ; at another time 345 acres, at $43^ an acre. If | 
of the whole Quantity were sold, at $21 an acre, and the 
remainder, at $34 an acre, what would be the gain or loss ? 

40. A merchant purchased 120 yards of cloth for $780, 
and sold f of it at a profit of $lf a yard ; and the re- 
mainder, at a loss of $f a yard. How much did he gain 
by the operation ? 

41. A person bought 38 barrels of flour at $4^ a bar- 
rel. Having sold 21^ Ijarrels of them, at $4f a barrel, at 
what price a barrel must the remainder be sold to gain 
$25^ on the whole. 

42. James, Henry, and Joseph were employed to hoe a 
field of corn for $32.10. James could hoe a row in 20f 
minutes; Henry in 25| minutes; and Joseph in 32yV ™iii" 
iites. It so happened that when they all first came to the 
end of a row at the same instant, that the work was com- 
pleted. How long were they engaged in the field; how 
naany rows did the field contain; and how mich in equity 
ought each to receive ? 
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CHAPTER VI. 
DECIMAL FRACTIONS. 



Art. 133. A Decdcal Fraction is one in which the 
denominator is not expressed, but is understood to be a 
unit followed by one or more ciphers ; or such a fraction 
the successive orders of which increase from right to left in 
a tenfold ratio, consequently decrease from left to right in 
the same ratio. 

Decimal Fractions originate from dividing 1 into 10 
equal parts ; each of these parts into 10 other equal parts ; 
and cfach of the parts thus obtained into 10 other equal 
parts, and so on, indefinitely. Thus, 1 -r- 10 = I'y ; yV -^ 
10 = j\-s ; T^T -r 10 = ttVt» &c., which are expressed 
in Decimals as follows : — 

tV = -1 ; tH = 01 ; T^Vo = 001, &c. 

Art. 134. In expressing Decimal Fractions, the nu- 
merator only is written with a point before it, called a 
Decimal point or SeparatriXj to distinguish it from whole 
numbers^ the denominator being understood. Thus, 



1^7 = 



•T tenths. 
Ot hundredths. 
•007 thousandths. 
•0007 ten-thousandths, 
j^fjy = -0223 ten-thousandths. 

By inspecting the above fractions, it is observed that 
tenths occupy the first place at the right of the decimal 
foint ; that hundredths occupy the second place; that thow- 
sandths occupy the third place, &c. 

We also observe that each removal of a figure one place 
towards the right, decreases its value in a tenfold ratio. 
Hence, 
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Every cipher placed on the left of a decimal figM>re diminr 
ishes Us value in a tenfold ratio. Thus, '9 = ^\ '09 — 
t*t; attd -009 = y/y^, &c. 

If a cipher be placed on the right of a decimal figure, 
it does not change its value, as the figure still occupies 
the same place. Thus, '9 = -90 = 900, jV = iW = 

- Numeration op Decimal Fractions. 

Art. 135. X whole nmnber and a decimal fraction, 
when considered together, is called a mixed number ; the 
relation and names of which can be learned from the fol- 
lowing 

TABLE. 

I ,, 

^ , . I i 1 1 5 I 



. " ^ 14733333478627 
Whole Numbers. " ^D^^^^ " 

fijrares '^° ^^^ * Decimal namber Expressed in 

nf ihf A^^^ -fights as in whole numbers, and add the name 
riadnftlTS^^*'- ^bas, -9 is read nine-tenths; -09 is 
and ^TmmSuhl ' '^^^^^4 is read one hwndred thousand 

Rkmarx. — To ascert « 
■ind name each figure «n *^® ***"« ^^ **>« »'»«'»* *»»°^ H"^^* ^^K^^ at the left 
reqiilred. K»«^® tiU you come to the last one, wHch wufbe the name 
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Read the following nnmbers. 



•13 

2. 06 

3. -0102 

4. 02202 



6. . 46-824 

7. 36-4231 

8. 67-46212 

9. 14T-8630202 



11. . 102-460203 

12. 1468304000602 

13. 18602-84683002 

14. 10001-861320401 



6. 060108 10. 1468-10002 16. 101010110101010101 

UioTED States Cubrekcy,* or Federal Monet. 

Art. 13T. United States Currency is the legal Money 
of the United States, and is express^ according to the 
Decimal jSoi^ of notation. 

Money may be considered the measure of the value of 
things. 

f The denominations of the United States Currency are 
Eagles J Dollars^ Dimes^ Cents, and Mills, 

The coins of the United States are the 
Double-Eagle, 



> made of gold. 



* made of silrer; 



Eagle, 

Half-Eagle, 

Quarter-Eagle, 

and Dollar, 

The Dollar, 

Half-DoUar 

Quarter-Dollar, 

Dime, 

Half-Dune, 

and Three-cent piece, 

The cent is made of copper. 

The mill is not coined. 

Note. — ^By an act of Congress, January 18th, 1837, the gold 
and silver coin must consist of y^^ pore metal, and -^ alloy. 

Remark. — * This currency is usually called Federml Mwney^ because it was 
nade the currency of the United States at the time of the adoption of the 
Federal ConsHtuUon, Aueust 8th, 1786. 

t The word Dollar is derived from a Danish word, which was derived from 
DaUt the name of the town in which this coin was first made. The word 
JH'me is derived from a French word signifying fen ; — the word Cent, from a 
Latin word signifying one Imndrtd} — the word Mill, from a Latin word signi> 
fying one thousand. The terms, Dime, Cent, and Mill, are applied to coins of 
cor •WMmey, ill ooaiequenoe at the relation they respectively bear to the 

DeLLAK, 
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1 Cent, 


marked 


0. 


1 Dime. 


(( 


d. 


1 Dollar, 


(( 


$.* 


1 Eagle, 


u 


E. 
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The alloy for gold must consist of an equal quantity 
of silver and copper, . and the alloy for silver of pure 
copper. 

The three-cent piece is | silver and | copper. 

Before 1837, the gold for coinage consisted of f J pure 
I gold, ^ silver, and ^ copper; or, as sometimes expressed, 
22 carats gold, 1 of silver, and 1 of copper; the word 
carai meaning one twenty-fourth. 

Silver for coinage consisted of 1489 parts of pure silver, 
and 179 parts of pure copper; or, expressed in carats, 
21i^/ff of silver, and 2yVV ^^ copper. 

Table op United States Currency. 

10 Mills make 
10 Cents « 

10 Dimes " 

10 Dollars *^ 

Art. 138. The accounts of the United States are 
kept in Dollars Cents, and Mills. In business transactions, 
the eagle is expressed in dollars,-*— the dime in cents. Thus, 
4 eagles, according to the preceding table, is = 40 dol- 
lars; and, instead of saying 4 eagles and 5 dollars, we 
say 45 dollars. Also, 7 dinjps are = *IQ cents; therefore, 
instead of saying 7 dimes and 9 cents, we say 79 cents, &c. 

Art. 139. In the United States Currency, dollars are 
Integers y and therefore, occupy the place of units. Cents 
express hundredths of a dollar, consequently they occupy 
the first and second place on the right of the decimal 
point; the third place is mills; &c. Thus, $47'356, is 
read forty-seven dollars thirty-five cents and six mills. 

Art. 140. To express any number of cents less than 
10, there should be a cipher placed between them and the 
decimal point, as cents are hundredths of a dollar, and 
therefore occupy two places; if mills only are expressed, 



* This symbol is probably a contraction of th« letter U, nlftoed upon tm 
M, to denote U. 8. (United SUtes.) 
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two ciphers should be placed between them and the 
decimal point. Thus: 

4 cents is written $-04, and is read 4 hundredths of a dollar. 
12^ cents is written $12^, and is read 12^ hundredths of a dollar. 
1 01 a cent is written $*0(J|, and is read f of 1 hundredths of a dol- 
lar. 5 mills is written $'005, and is read 5 thousandths of a 
dollar. 4 cents and 6 mills is written $046, and is read 46 
^tousandths 6S a dollar. 

Art. 141 • It might be well to observe, that the first 
figure after the decimal point, expresses tenths of a dollar, 
or tens of cents ; the second, cents; the first two places 
taken together express hwndredths of a dollar, or cents ; 
the third mills ; the fourth tenths of mills, &c. 



Reduction op Pecimals to Common Fractions. 

Art. 142. From what has been said of Decimal Frac- 
tions, we infer that a decimal can be reduced to a common 
fraction by erasing the decimal point, and underneath writing 
the denominator, which is a unit followed by as many ciphers 
as there are places in the decimal ; then reduce the fraction 
to its lowest terms. 

I. Eeduce '025 to a common fraction. 

operation. 

•025 = AVtt = tV- Ads. 
Reduce each of the following decimals of a dollar to 
equivalent common fractions. 

2. $ 0625. 

3. $125. 

4. $-315. 

II. Express 6*0625 by an integer and a common frac- 
tion. 

12. Express 

13. Express 

14. Express 
tion. 

15. Express 45'8'[5 by an integer and a common fraoi 
tion. 



5. $-25. 


8. 1-625. 


6. $-5. 


9. %-inb. 


7. %-nb. 


10. $-5625 



1225 by an integer and a common fraction 
14*5 by an integer and a common fraction 
25*625 by an integer and a common frac 
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16. Express 3t'75 by an integer and a common frac- 
tion. 

IT. Express 16*315 by an integer and a common frac- 
tion^ 

18. Express 34*9315 by an integer and a common 
fraction. 

19. Express 62*5625 by an integer and a common 
fraction. 

20. Express 141'18'75 by an integer and a common 
fraction. 



Reduction op Common Fractions to Decimals. 
1. Keduce ^ to a decimal. 



operation. 



Explanation. — 7 is not contained into 

^ •^ 4 units a whole number of times, there- 

rf ^ § 5 foro» we reduce 4 to tenths; 4 =s 40 

J a § o tenths, 7 is contained in 40 tenths, 5 

^ V S .a ^ • tenths times and 5 tenths remaining,-^ 

•s 5 "I I ^ -g 5 which equals 50 hundredths. 7 is con- 

g S s g S I tained in 50 hundredth, 7 hundredths 

7H*0 times, and 1 hundredth remaining, which 

J equals 10 thousarUhss &c. 

0-5 7 14 2+*^ 

Rkmark.— If the decimal is carried out six places, the result will be soffi. 
ciently exact for all practical purposes. ' 

What decimal of a dollar is equal to the following 
fractions of a dollar ? 

1. $f 4. $f . 6. $f . 

2. $1 5. $f -7. If 

3. $J. 

8. Kednce $12^ to an equivalent decimal expression 

9. Reduce $16^ to an equivalent decimal expression. 

* Th« symbol, +j when plficed after a decimal indicates men. 
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10. Redace $42| to an equivalent decimal expression. 

11. Redace $25^ to an eqniyalent decimal expression 

12. Kednce $18^ to an eqniyalent decimal expression. 

13. Redace $3*711 to an eqaivaleat decimal expression. 

Reduction of Mixed Decihals to Simple Decihals. 

Art^ 143* If, in the place of the Common Fraction, 
we place its equivalent decimal without the point prefixed, 
the value remains the same. Thus, .4|. 

The I = -76, hence -4} = -475 

14. Reduce '25| to an equivalent simple decimal. 

15. Reduce '2*7} to an equivalent simple decimal. 

16. Reduce 35^ to an equivalent simple decimal. 

17. Reduce '47^ to an equivalent simple decimal. 

18. Reduce '64| to an equivalent simple decimal. 

19. Reduce *84| to an equivalent simple decimal. 

20. Reduce '146f to an equivalent simple decimal. 



Repetends. 

Art. 144. If a common fraction cannot be accurately 
expressed in decimals, it is evident that the decimal figures 
will recur in periods; and that the number of figures in 
the period cannot exceed the number of units in th6 denom- 
inator, less one — for every remainder must be less than the 
denominator; and whenever a remainder occurs like one 
previously obtained, the decimal figures will begin to 
repeat. 

Decimals that recur in this way are called repeativ^ 
decimals ; the figures repeated are called a repetend, and are 
distinguished by a (*) placed over the first and last, as, 
i = -333, &c. = -3; I = •142851142, &c. = -142857. 

If decimal figures precede the repetend, they are called 
thefittUe fcurt of the decima); as, ^4 = 00833, &c. The 
frnxUfart is '08. 



Digitized by VjOOQ IC 



126 DECIMAL FRACTIONS. [CHAP. VI. 

When the repeating period begins with the first decimal 
figure, it is called a simple repetend. 

A simple repetend that contains as many figures in the 
repeating part as there are units in the denominator, less 
one, is called a Perfect Repetend, Thus, 

I = 142857. 

tV = 00588235294117647. 

tV = 0052631578947368421. 

&c. &c. 

Compound Rkpetends. 

The following fractions are called Compound Rqpetends^ 
because they consist of & finite and a repeating part. 

i = 016. 

tV = 0083. 

tV = 0-0714285. 

&c. &c. 

Abt. 145. Repetends Reduced to Common Frations. 

•i = i; 01 = A; -ooi = ^H; 'oooi = ^^. 
•2 = h -02 = ^V; -002 = jU; -0002 = ^^^. 

. -3 i= f ; -03 = ^; -003 = ^f^; -0003 = ^^. 
&c., &c., &c., &c. 

From which we observe that Uie repetend, with the 
decimal point and useless ciphers on the left, erased, is the 
numerator, and the denominator is as many 9's as there are 
places in the repetend. 

Thus, -004004, &c. = ^f:^. 

1. Redcce -142857 to a common fraction. 

2. Reduce 027 to a common fraction. 
8. Reduce *6l4 fo a common fraction. 
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i. Eedace '72 to a common fraction. 

5. Reduce 123 to a common fraction. 

6. Reduce '238095 to a common fraction. 

Art. 146. Reduction of Compound Repetends 

7. Reduce 083333, &c., to a common fraction. 

OPERATION. 

•083333, &c. =. -085 = 08^ = ^ = ^ « JL. Ans. 
^ 100 300 12 

8. Reduce * 16 to a common fraction. 

9. Reduce "06 to a common fraction. 

10. Reduce 'OiS to a common fraction. 

11. Reduce 0416 to a common fraction. 

12. Reduce 0714285 to a common fraction. 

Art. 147. We have seA that the value of some common 
fractions can be accurately expressed in decimals, while 
that of others can only be approximately expressed, as the 
process of division will never terminate. 

As we annex ciphers to the numerator and divide by 
the denominator to change a common to a decimal fraction; 
and, as annexing a cipher to any number is the same as 
multiplying it by 10, it follows that whenever the prime 
factors of the denominator of a common fraction (aftfer 
reducing it to its lowest terms) do not differ from 2 and 5 
(the prime factors of 10), the division will terminate. 

Hence, to determine whether a common fraction can be 
accurately expressed in decimals. 

Reduce it to its lowest term^, then resolve the denominator 
irUo its prime factors ; if these factors do not differ from 2 
and 5 {the factors of lOj, the fraction can he accurately 
expressed in decimals. It is also evident that the highest ex- 
fonent of the 2 or b will denote the number of decimal places 
required tt express it. 
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1. Can ^f 5 be accurately expressed in decimals ? If so, 
bow many places will be required to express it ? 

2. Can yf ^ be accurately expressed in decimals ? If so, 
how many places will be required to expfess it ? 

3. Can y^j be accurately expressed in decimals ? If so, 
how many places will be required to express it ? 

4. Can -^ be accurately expressed in decimals ? If so, 
how many places will be required to express it ? 

5. Can If ^7 be accurately expressed in decimals ? 

ADDindN OF Decimals and United States Currency. 

Art. 148. Since decimals increase from right to left, 
and decrease from left to right, in the same ratio as simple 
numbers, we can add, subtrcuct, multiply, or divide them, in 
the same manner as though they were abstract numbers. 
In addition, observe to place units under units, tens under 
tens, &c. Hence the decimal points will always come one 
under another. 

1. What is the sum of 14-623, 2316231, 101*36^ 
8002-68023, and 1-462312 ? . 

operation. 

■3 

••1 

S « « S ,d S ^ 

14-6 2 3 
2 3 1-6231 
10 1-3 6 
8 2-68023 
7-462312 

835 7-7 48642 Ans. 

2. What is the sum of 12-6, 6304, 342-021, 8462-T321 
62-48132, and 472*16321 ? 

3. What is the sum of $27046, $144041, $786321, 
$324-8631, and $4123*82631 ? 
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4. What is the sum of 8*321, 9-6231, 84-*ri68, 116-84324, 
and 18312.83201 ? 

5. What is the sum of 82*631, 1-T632, 8413*0001, 
132-46T1, 842*n, and 9*802 ? 

PRACTICAL QUESTIONS. 

1. Sold a box of candles for $12*25 ; a barrel of flout 
for $1*75 ; a sack of coffee for $12 12^ ; and a barrel of 
sugar for $18*37i ; required the amount I should receive, 

2. What cost a horse, a yoke of oxen, a cow, and a 
sheep, if the horse cost $14'T-62i; the oxen, $184-06J; 
the cow, $46*82; and the sheep, $7-06|? 

3. A merchant bought broadcloth to the amount of 
$8t2*45; muslin and linen to the amount of $184-15; 
sugar to the amount of $296*85 ; and flour .to the 
amount of $387*80. What was the whole cost ? 

4. A gentleman has some young cattle worth $6782*87; 
a horse worth $285*60 ; a yoke of oxen worth $196*87; 
four cows worth $210*20; and a farm worth $8642*84. 
What is the value of the whole ? 

5. A merchant bought a quantity of goods for 
$89785t-95 ; paid for duties $897-40; and for transporta- 
tion $388*87. For how much must he sell the goods to 
gain $346-82 ? 

6. Bought a ton of hay, for $14*87^ ; a cord of wood, 
for $6*121; a barrel of apples, for $3*06 J; a barrel of 
flour, for $8*37^; and a quarter of beef, for $9-87^. Re- 
quired the sum to be paid ? 

7. A farmer's bill at the store was as follows : 4^ yards 
of cloth, $24-12^; 3 pair of boots, $16*871; a dozen 
skeins of silk, $*87i; and 15 yards of muslin, $1-12|. 
Required the amount of the bill ? 

8. A farmer sold produce as follows: wheat, for 
$325-871 ; corn, for $137-62i ; rye, for $237*85 ; oats, 
for $96061; hay, for $6262^. Required the amount of 
the sale ? 

9. What should be paid for a barrel of sugar, worth 
$18*47i;.a quarter of beef, worth $9*87^; a barrel of 
flour, worth $6-37^; a box of raisins, worth $8*20; a fir 
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kin of bntter, worth $15-9Ti; ^^^ ^ barrel of molasses, 
worth $12-25? 

10. Bought a quantity of sugar, for $18392 ; a quan- 
tity of flour, for $227-62|; a quantity of hams, for 
$384-18J; a quantity of corn, for $386-8Ti. For how 
much must it all be sold so as to gain $465*86, after pay- 
ing $120*37^ for cartage and storage ? 

Subtraction op Decimals and the United States 
Currency. 

1. From 64-5 subtract 37*8046. 

OPERATION. 

Min. 64-5000 
Sub. 37-8046 



Rem. 26-6954 

Remark. — In examples of this kind we annex ciphers to the minuend, which 
does not effect its value. (See last paragraph, Art. 134.) 

Care must be taken to place the numbers so that the decimal points shall 
stand one undeV another, in order that units may be taken from units, Itc; 
tenths from tenths, &c. 

2. From 204*614 subtract 9* 131. 

3. From 6 subtract 4*00006. 

4. From 4*4 subtract 300004. 
6. From 1 subtract '000001. 

6. From 16802*4682 subtract 9^81-8364. 

7. Subtract 10014*40001 from 80084*600861. 

practical questions. 

1. A man bought a span of horses for $465*85, and a 
yoke of oxen for $195*38 ; how much more did he pay 
for the horses than for the oxen ? 

2. A gentleman having $18654*84, gave $2685*69 of it 
for a store ; how much money has he remaining ? 

3 A man is owing $6785*95, and has due him $9986125; 
how much more is due him than what he owes ? 

4. A quantity of lumber ^as bought for $5682*18|, and 
Bold for $763r56j^;. how much was the gain ? 
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6. A quant *ty of flour was purchased for $3896*12^, 
and sold for $3 j"' 918 J ; how much was the loss ? 

6. A grazier bought cattle for $384' 95, and sheep 
for $135*68. He sold the cattle for $479*12^, and the 
sheep for $109'72J; how much did he gain by these trans- 
actions ? 

7. A manufacturer purchased a quantity of cotton for 
$38795, which he made into cloth, at an expense of 
$184*06| ; how much will be make by selling the cloth 
for $600 ? 

8. A speculator purchased wheat for $587*87^, and 
pork for $968*12^. He sold his wheat for $73918J, and 
his pork for $78437^. Did he gain or lose by the opera- 
tion, and how much ? 

9. A speculator bought at one time 847*35 acres of 
land; at another, 687*25 acres; and at another, 1485*7 
acres. He is desirous of making his purchases amount to 
1225*5 acre's. How much land does he still want? 



Multiplication op Pecimals and the United States 
Currency. 

Art. 149* One-tenth taken. two times, or multiplied 
by 2, gives for a product ^^] if taken once, or multiplied 
by 1, the product will be -,V; if taken one-tenth of a time, 
or multiplied by ^^ of 1, the product must be j\ of y'^ 
= 1^7 > — ^bus, T'<rX7V=T'iir» tHXtV^tVottj T^jnrXyV 
=TTriTrTr» &c., which decimally expressed becomes 'Ixl 
= 01; *01X'1=*001; '001 X-01=*00001,&c. From which 
we observe that the number of decimal places in the pro- 
duct is equal to the number of ciphers (which in practice 
is understood) in the denominators of both factors, which 
h always equal to the number of decimal places in the 
two factors. Hence to multiply one decimal by another 
we proceed as in whole numbers, and from the, right of the 
product ^ point off as many 'ploAXs for decimals as there are 
decimal places in both multiplier and multiplicand. Should 
there not be places enough in the product, prefix ciphers. 



Digitized by VjOOQ IC 



132 



DECIMAL FRACTIONS. 



[chap. VL 



1. Multiply 4-86 by T*39. 

2. Multiply 14*683 by 10-83. 

3. Multiply 122- by 46T832. 

4. What is the product of 202002 and 1 0002 ? 

5. What is the product of 165-3701 and 4T*8201 ? 

6. What is the product of 3786478 and 831-0241 ? 

7. What is the product of 8602*8312 and 48*76324 ? 

Art. 150. A dedmal is multiplied by 10, 100, 1000, 
4*c., by merely removing the decimal point as many places to 
the right as there a/re dphers in the multiplier. If necessary 
annex ciphers to the number. 
C 86-723 
Multiply { 14-243 > by 10. 
f 1001001^ 



jb. 



Multiply 



Multiply 



Multiply 



, 8076 
41-3421 
' 716-311 ' 




148-63 

7-34876 

28-31017 

186*4 

2-7 



by 100. 



by 1000. 



by 10000. 



PRACTICAL QUESTIONS. 

1. What cost 95 tons of hay, at $12*75 a ton f 

2. What cost 125 yards of broadcloth, at $5-37} a 
yard? 

3. What cost 275 bushels of potatoes, at $-62^ a 
bushel ? 

4. What cost 384 barrels of sugar, at> $17*87^ a bar* 
rel? 

5. What cost 312 pounds of butter, at $18} a pound ? 

6. What cost 245 barrels of molasses, at $23'18j a 
barrel? 
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T. If 25 men earn $3118} in one day, how much 
can they earn in a year, of 365 days ? (not counting Sun- 
days. 

8. A gentleman purchased a farm containing 445*5 
acres, at $34* 12^ an acre ; how much did the farm cost 
him? 

9. How much should be paid for 25*5 cwt. of tobacco, 
at $12*37^ a hundred weight ? 

10. Bought 275 sheep, at $1*87^ a head, and sold them, 
at $212^ a head; how much did I gain by the opera- 
tion? 

Division op Decimals and the United States Currenct. 

Art. 151. The quotient arising from dividing any num- 
her by another of the same denomination^ is a whole number. 
Thus, if units be divided by units, tenths by tenths, hun- 
dredths by hundredths, or thousandths by thousandths, 
&c., the quotient will be a whole number. Therefore, in 
the division of decimals, when the divisor and dividend 
each contain the same number of decimal places, the quo- 
tient will be a whole number; and if the dividend contain 
more decimal places than the divisor, there must of neces- 
sity be as many decimal places in the quotient as the 
number of deoimal places in the dividend exceed the num- 
ber of decimal places in the divisor. 

We deduce the same conclusion from the following con- 
siderations. 

In the multiplication of decimals, the number of decimal 
places in the product equals the number of decimal places 
in both factors. In • the division of decimals, the divisor** 
and quotient are multiplied together to produce the divi- 
dend ; therefore, there must be as many decimal places in 
the quotient as those in the dividend exceed those in the 
divisor. 

The pupil should bear in mind that he can affix ciphers 
to the dividend without changing its value ; and when 
necessary, he should prefix ciphers to the quotient. 

1. Divide .0016016 by 1.12. 
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OPSRATION. 

112)-0016016(00143 Ans. 
112 

"iil 
448 

336 



Explanation. — As the number 
of places in the quotient was not 
equal to the number of decimal 
places in the dividend minus the 
number of decimal places in the 
divisor, so the two ciphers were 
prefixed that the required number 
of decimal places could be cut off. 



2. Divide 00144 by 12. 

3. Divide -0000016 by 005. 

4. Divide 86-4 by 24. 

6. Divide 59-74514 by 136. 

6. Divide 001128 by 4-8. 

T. Divide 25 49052 by 24*6. 

8. Divide 2448 by '012 

Art. 152. A decimal may be divided by 10, 100, 1000, 
&c., by removing the decimal point as many places to the 
left as there are ciphers in the divisor. If necessary, pre- 
fix ciphers to the dividend. 
^4-36 ^ 
Divide ^?3.'4}[byl0. 
431-2 1 



Divide 



Diyide 



146-34 
324 
36T41 
14683 
41632-n 
1418*3 
231-46 
16041 
310461 



by 100. 



by 1:000. 



PRACTICAL QUESTIONS. 

1. If 128 barrels of flour be worth $184, what is the 
valine of 1 barrel ? 
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2. If 64 acres of land cost $81 6* 15, how much is that 
an acre ? 

3. What cost 1 yard of broadcloth, if 46, yards cost 
$26312? 

4. What cost 1 horse, if 34 horses cost $4662" 1 ? 

5. What cost 1 bushel of apples, if TO bushels cost 
$43-75? 

6. If 137 bushels of onions cost $154* 12^, what will 
1 bushel cost ? 

7. If 75 quarts of strawberries cost $4*6875, what will 
1 qaart cost ? 

8. If 275 bushels of com cost $171*87^, how much will 
1 bushel cost ? 

PRACTICAL QUESTIONS IN DECIMALS AND THE UNirED STATES 
CURRENCY. 

1. What cost 8640 brick, at $4*25 a 1000 ? 
Solution If 1000 brick cost $4-25, 1 brick will cost one 

thousandth of $4-25, which is $-00425, and 8640 brick will cost 
8640 times $00425, which is $36-72. 

2. What will be the cost of 4832 feet of boards, at 
$6-50 a 1000 ? 

3. What will be the cost of 28460 feet of lumber, at 
$218f a hundred ? 

4. What cost 17640 feet of timber, at $9*45 a 1000 ? 

5. What cost 586 feet of pine boards, at $2512^ a 
1000? 

6. What must be paid for planing 46324 feet of boards, 
at $1-45 a 1000? 

7. What is the value of 14672 feet of hemlock boards,* 
at $6-37i a 1000 ? 

8. A speculator bought 500 acres of land for $987f ; 
and 250 acres for $647f . He sold 478^ acres for $1245^. 
How much land has he remaining, and for what must 
he sell it per acre, so as tp neither gain nor lose by the 
operation ? 

9. Having deposited in a bank $1860*50; I drew out 
at one time $84*87^; at another, $4712^; at another, 
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$485*18J; and at another, $14t'3Ti. How much have 
I remaining in the bank ? 

10. A gentleman, who was on a journey of 247^ miles, 
traveled 4 days, at the rate of 42 J miles a day; what 
distance still remains to be traveled ? 

11. Bought a house and lot for $3240*50, and paid for 
improvements on the same $685*87|^. I then sold the 
property for $4985*62^. How much did I gain by the 
transaction ? 

12. A land dealer has in one farm 195*15 acres; in 
another 465f acres; in another 483} acres. He sold 15 J 
acres from each. How many acres has he left ? 

13. A drover bought cattle, for $175*84; mules for 
$286-95 ; horses, for $384-87^ ; and sold them all for 
$1847*12^. How much did he gain by the speculation ? 

14. A merchant bought cloth for $246*84 ; silks for 
$387*87^; and sugar for $865*18}. He sold the cloth at 
a profit of $98*75; the silks, at a loss of $10412^; and 
the sugar, at a profit of $146*18}. Did he gain or lose^ 
and how much ? 

15. A merchant bought 47*5 yards of cloth, at $4*75 a 
yd. ; and sold it, at $6*12^ a yard. How much did he gain ! 

16. Bought 285 sheep, at $2*12^ each; and sold them 
for 25 young cattle. For what must I sell the cattle 
a head so as to make $75 by the operation ? 

17. How much money must be paid for 4*5 cwt. of ham, 
at $14*25 a cwt.; 14 barrels of flour, at $5*37| a barrel; 
8 barrels of fish, at $9 62^ a barrel; and 5} barrels of 
sugar, at $19*30 a barrel ? 

18. What sum of money should be paid for 75*75 pounds 
of sugar, at $*1125 a pound; 14 lbs. of tea, at $1*37^- a 
pound; 15 lbs. of chocolate, at $125 a pound; "and 5*75 
gallons of molasses, at $*37^ a gallon ? 

19. A speculator bought 147^ acres of land, at $27*12| 
an acre; and 232} acres, at$35f an acre. He sold the 
first tract, at $32 18} an acre; and the second, at $28*37| 
an acre. Did he gain or lose by the operation, and how 
much ? 

20. Bought 4 pieces of cloth, each containing 4*H yMrd«, 
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for $863-25; of which 25 J yards have been sold, at $6-87^ 
a yard. What will be the gain or loss on the whole, if 
the remainder be sold, at $5 95 a yard ? 

21. A drover bought 247 cattle, at $2587^ each. He 
sold 84 of them, at $32'75 each; 45 of them, at $2245 
each; and the remainder, at $2812^ each. How much 
did he gain by the speculation ? 

22. A merchant barters to a farmer, 18*75 yards of 
broadcloth, at $7*12^ a yard; 47^ yards of muslin, at 
$09f a yard; 6 pair of boots, at $4*37^ a pair;— for 47 
bushels of corn, at $*57 a bushel; 65 J bushels of wheat, 
at $112J a bushel. The difference in the value of the 
articles exchanged, is to be paid in money. Which of 
them must receive money, and how much ? 

23. A merchant bought 1246 bushels of wheat, at 
$1*37| a bushel; of which he sold to one man 463 bush- 
els, at $1*45 a bushel; to another 384^ bushels, at $1-87| 
a bushel. At what price per bushel must the remainder 
be sold so as to gain on the whole, at the rate of $56 on 
a 1000" bushels? 

24. A person, having $46*87^ was desirous of purchas- 
ing an equal number of pounds of tea, coffee, and sugar; 
the tea, at $112^ a pound; the coffee, $62^; and the 
sugar, $12^ a pound. How many pounds of each could 
he buy ? 

25. Find the amount of a store-bill for 15f yards of 
cloth, at $3-37^ a yard; 20^ yards of silk, at $118J a 
yard; and 15 skeins of thread, at $'06J a skein. 

26. Bought 16 barrels of sugar for $425*25, and sold 
the same at a profit of $1*87^ a barrel. At what price 
per barrel was it sold, and what was the entire profit ? 

27. A merchant bought 35 pieces of broadcloth, each 
containing 18 J yards, at $6*18 J a yard; and sold it so as to 
clear, after deducting $4*37^ for his trouble, $89*87^. 
At what price per yard was the cloth sold ? 

28. What is the value of sugar a cwt. when '75 cwt. 
cost $6*375; and what should be paid for 16J cwt. of 
Bugar, at the same rate ? 

29. A merchant bought of one farmer 225} boshels of 
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wheat, and of another 106^ bushels, at $I*18f a bnshel. 
He made 195 bushels of* it into flour; and sold the flour, 
at a profit of $125*87^. Will he gain or lose, if he sells 
the remainder of the wheat, at $*93| a bushel. 

30. A drover bought 146 cows, at $2718J a head; 
and 166 sheep, at $1*87| each. He sold 83 of the cows, 
at 128*12} a head; and all of the sheep, at $1*81J each. 
At what rate per head must he sell the remainder of his 
cows so as to make a profit of $125'93J on the whole ? 



Art. 153* Reduction of DENomNATE Kukbers to 
Decimals. 

1. Reduce 155. 9d. 3 far. to the decimal of a pouDd. 

OPEBATION. Explanation. — We annex two ci- 

^ far. phers to the 3 far., which reduces it 

3*00 to hundredths. 4 far. make 1 penny ; 

Q -c J therefore, J of the number of far- 

things will equal the number of 



12 

20 



15*8125 s pence, which is '75^. This being 
* annexed to the 9d, = 9'75d, We 



'790625 of a pound, next divide this by 12, to reduce it 

to the decimal of a shilling, and 

obtain '81255. ; which, being annexed to the 15s. gives 15 81255. 

We now divide this by 20, to reduce it to the decimal of a 

pound, and obtain '790625 of a pound for the answer. 

2. Reduce I85. M. 2 far. to the decimal of a pound. 
sterling. 

3. Reduce 1 ft. 8 inches, to the decimal of a yard. 

4. Reduce 1002* 15 pwt. 9 grs., to the decimal of a 
pound Troy. 

5. Reduce 15 cwt. 3 grs. 1545 lbs., to the decimal of 
a ton. 

6. Reduce 5 fur. 25 rds., to the decimal of a mile. 
1. Reduce 2 R. 25*5 P., to the decimal of an acre. 

8. Reduce 6 fur. 15 rds. 3 yds. 2 ft. 10 in., to the deci- 
mal of a mile. 

9. Reduce £i 155. lOd, I farthings, to the decimal of a 
pound. 
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10. Reduce 6 T. 12 cwt. 2 qrs. 14 lbs. 10 oz. 8 dr. to 
the decimal of a ton. 



Art. 154. Reduction op Denominate Decimals, to 

Whole Numbers of a lower denominations. r 

1. Reduce '135 of a pound, to shillings, pence and far- 
things. 

Explanation. — I wish to reduce -735 of a 
pound to shillings. There are 20^. in £1; 
therefore, 20 times the number of pounds =s 
the number of shillings, 20 X '735 = 14-75. 
In *7s., how many pence ? There are I2d. in 
Is, ; therefore, 12 times the number of shil- 
lings equal the number of pence. 12 X '7 
=z= S'id. In '4d. how many farthings ? There 

are 4 ferthings in 1 penny ; therefore, 4 timed 

1 .Ann foi. thenumber of pence equal the number of far- 
1 DW lar. ^^.^^^ 4 X -4/ = 1-6 far. Therefore, XO^SS 
« 145. Sd. 1-6 far. 

2. What is the value of 389 of a pound sterling ? 



opsration. 
£ -735 
20 

14-700 s. 
12 

8-400 d. 
4 



s the value of '635 of a yard ? 
is the value of 451 of an ell Fn 
s the value of -832 of an ell English ? 
!s the value of 75 J of a mile ? 
is the value of '895 of an acre ? 
8 the value of -975625 of a pound Troy ? 
is the value of '875 of a score ? 
s the value of 95625 of a ream of paper ? 
is the value of '854 of a firkin of butter ? 
is the value of '7575 of a great gross ? 
s the value of -123 of a pound sterling ? 
is the value of 142857 of a bushel of salt ? 
s the value of '783 of a bushel of wheat ? 
the value of -857142857 of a bushel of 



3. What 

4. What is the value of '451 of an ell French ? 

5. What 

6. What 

7. What 

8. What 

9. What 

10. What 

11. What 

12. What 

13. What 

14. What 
15 What 

16. What is 
corn or rye ? 

17. What is the value of 083 of a pound sterling ? 

18. What is the value of 16 of a cwt. ? 
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19. What is the value of '123 of a mile ? 

20. What is the value of '463 of a ton ? 

PRACTICAL QUESTIONS. 

1. What is the value of 3 cwt. 2 qrs. 15 lbs. of sugar 
at $5-75 a cwt. ? 

2. What is the value of 15 gallons, 3 qt. 1 pt. of molas 
ses, at $-87^ a gallon ? 

3. What is the value of 16 btishels, 2 pks. t qts. of rye 
at $1*37^ a bushel ? 

4. What is the value of 84 yds. 3 qrs. 3 nas. of broad- 
cloth, at $5*87^ a yard ? 

5. What is the value of ' 16 cwt. 2 qrs. 145 lbs. of 
pork, at $14-93J a cwt. ? 

6. What is the value of 84 T. 14 cwt. 2 qrs. 15 lbs. of 
hay, at $1418J a ton ? 

7. What is the value of 34 lbs. 8J oz. of butter, at 
$-18J a pound ? 

8. What will it cost to construct 14 miles, 5 fur. 25 rds. 
of plank road, at $1437*62^ per mile ? 

9. A farmer sold 34 bush. 3 pks. 7 qts. of clover-seed, 
at $6*84^ a bushel, and in payment received 40 bushels 
2 pks. 1 pt. of grass-seed, at $3*87 J a bushel. How much 
remains due ? 

10. A tailor paid $146875 for 385 yds. 3 qrs. 3 nas. of 
cloth; f of which he sold, at $4*37^ a yard; and the 
remainder, at $5'93J a yard. How much did he gain by 
the bargain ? 

11. If J of a ton of hay cost $8*87^, what will 4 T. 
15 cwt. 3 qrs. cost ? 

12. A merchant bought 125 hhds. 305 gals. 3 qts. of 
molasses for $1585*12 J; and sold J of it for $21*75 a 
hogshead; and the remainder, at $28*93f a hogshead. 
How much did he gain by the operation ? 

Reduction of Denominate Fractions. 

Art. 155* A Denominate fraction is a fraction of any 
denominate number; as f of a yard, | of a mile, &c. 
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RtducHon of denominate fractions is changing tbem from 
one denomination to another without altering their yalae. 

1. Bedace jf^ of a gallon to the fraction of a gill. 

OPERATION BY CANCELLATION. 

xxt 

28 

Explanation There are 4 quarts in 1 gallon; therefore, 

4 times the number of gallons equal the number of quarts. 
^ X 4 = ^l,^ of a quart ; (which, for convenience, may be read 
in the form of a compound fraction. There are 2 pints in 1 
quart ; therefore, twice the number of quarts equal the number 
of pints. Tffir X 4 X f = TT 5 o^ » pi°*- There are 4 gills in 1 
pint ; therefore, 4 times the number of pints equal the number 
of gills. T Jtf X t X f X f equals the number of gills, which, 
when cancelled, becomes -§^ of a gill.j 

2. Kednce ^^ o ^^ ^ pound to the fraction of a farthing. 

3. What part of a grain is jjjirir of a pound Troy ? 

4. What part of a pint is j/jt ^^ * bushel ? 

5. What part of a pound is yy^u of a ton ? 

6. What p^rt of a second is yo ^fttt ^^ * ^^1 ? 
1. What part of a foot is y^^ of a furlong ? 

8. What part of a dram is j^J jy of a hundredweight ? 

Art. 156. Reduction of Fractions of a Lower, to 
THOSE OF A Higher Denomination. 

1. Reduce 4 of a farthing to the fraction of a pound. 

OPERATION BY CANCELLATION, 
far. 

*xlx^^xi=i4ofapoand. 

2 
Explanation. — 1^ of a farthing is what part of a penny 1 
4 farthings make 1 penny ) thererore, \ of the number of far- 
things equals the number <^ pense. By a similar method of 
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reasoning we find yV of the number of pence equal the num« 
ber of shillings; and ^^ of the number of Bhillings equal the 
number of pounds. 

2. What part of a pound Troy, is | of a grain ? 

3. , What part of an acre is 1| feet ? 

4. What part of 10 days is | of a minute % 

5. What part of 20 bushels is ^ of | of a gill? 

6. What part of a rod is ^ of 2f inches ? * 

7. What part of 8 miles is f of a rod 1 

8. What part of a yard is J of | of f of an ell French 1 

Art. 1«I7« Reduction of Simple or Denominate Num- 
bers, TO the Fractional Part of another Suipls ob 
Denominate Number. 

1. What part of £1 is lOs. 6d. 1 far. 1 

operation. • 

105, (yd. 1 &r.=505 far. 101 ^ 

^ = — part. 

=960 far. 192^ 

Solution. — 4 farthings make 1 penny ; therefore 1 far- 
thing rs J of a penny. 6Jg?.= ^d 12rf. make 1 shilling; 
therefore ^^ of the number of pence equals the number of 
shillings. j\ X V =||«. lOff 5.=*^«5. 205. make £1 ; 
therefore ^^^ of the number of shillings equals the number 

2. What part of 3 yds. is 4 E. Fr. 2 qrs. ? 

3. What part of 3 cwt. 3 qrs. is 2 cwt. 3 qrs. 15 lbs. ? 

4. W^hat part of 3 A. 3 R. 32J P. is 2 A. 2 R. 30 P.I 

5. What part of 3 feet square is 3 square feet? 

Art. 158* To find the value of a Denominate Fbac 
noN, in Whole Numbers, of a Lower Denomination. 

1. What is the value of 4 of a pound sterling ? 
operation 

so 12 4 
£ a. d. qr. 

7) 5 
14 3 14 
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Explanation. — T wish to find ^ of £1, but f of £1 is the 
same as 4^ of £5 ; hence, I find | of £5. 

2. What is the value of | of a shilling ? 

3. What is the value of | of a cwt. ? 

4. What is the value of f of a yard ? 
6. What is the value of f } of a day ? 
6. What is the value of j of a mile ? 

1. What is the value of |J of a hogshead of wine f 

8. What is the value of J of a year ? 

9. What is the value of ^ of an ell French ? 
10. What is the value of ^^ of a ton ? 

Addition op Denominate Fractions. 

Art. 159. We have learned that whole numbers of 
different denominations connot be added; the same is true 
of fractions of different denominations. Hence, we first 
find the value of the given fractions by Art. 158; then add 
them together. 

, 1. Add jj of a pound to 4 of a shilling. 
operation. 
■fj of a pound =14*. Sd. 
? of a shillmg. = lOd. 1\ far. 

Ans. 15s. 6d,l\ far. 

2. Add I of a pound to ^ of a shilling. 

3. Add ^^ of a cwt. to | of a quarter. 

4. Add 4 of a ton to \^ of a cwt. 

6. Add I of a mile to | of a furlong. 

6. Add I of an acre to J of a rood. 

T. Add I of a hogshead to J of a gallon. 

8. Add together 4 of a bush., | of a peck, and | of a 
quarter. 

9. Add together 4 of a ton, | of a cwt., and ^ of a qr. 
10. Add together | of a month, | of a week, and 4 of 

a day. 
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Art. 160. Subtraction of Denominate Fractions. 

1. From { of a mile subtract 4 of a furlong. 

OPERATION. 

40 61 8 13 
fur. rds. yas. ft. in. 

J of a miles: 6 8 4 2 8 
4 of a fur. » 28 S 5| 

Ans. 5 20 1 2 2$ 

2. From f of a bushel take H of a peck. 

3. From if of a week take | of a day. 

4. From 4 of 25 yards take J of 6 E. French. 

5. From |^ of 23 tons take 4 of 18 cwt. 

6. A company agree to construct 25 miles, 8 fur. 18 rds. 
of road, but after constructing 6 mi. 2 fur. 28 rds. and 2 ft. 
more than | of it, they relinquish the job. How much 
remains to be constructed ? 

1. A merchant bought f of 15 hhd. 42 gals, of molasses, 
and sold | of 2 hhd. 53 gals, of it. How much remained 
unsold ? 

8. A merchant bought 14 cwt. 3 qrs. 18 lbs. of sugar, 
and sold | of it, lacking 4 cwt. 1 qr. 15 lbs. ; how much 
remains unsold ? 



PRACTICAL QUESTIONS. 

1. What is the value of 4 of 15 yards of cloth, at $^-62^ 
a yard ? 

2. What is the value of f of 3 bushels, 3 pks. t qts. of 
gooseberries, at $06J a quart ? 

3. What cost I of 4t cords, 110 feet of wood, at $5-81i 
a cord ? 

4. What cost 1 pound of tea, if 114^ pounds cost 
$13-826 ? 

5. What will 6 cwt. 3 qrs. 20 lbs. of honey cost, at 
$18-8Hacwt.? 

6. What will 14 bushels, 2 pks. 1 qts. 1 pt. of grass- 
seed cost, at $6-62^ a bushel ? 

t. If it require 4 hours 20 minutes for a man to cut 
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I cord of wood, how many days of 8 honrs and 40 minutes 
«ach, will be required to cut 84 1 cords 84 feet ? ^ 

8. Four person^ share 625 pounds of sogar as follows : 
the first takes | of f of the whole; the second takes ^ of 
J of the remainder; the third takes J of |} of what now 
remains; and the fourth, takes what is left. How much 
did each receive ? 

^ 9. A received J of a certain quantity of molasses; B i; 
G I of the remainder; and D what then remained. It 
now appears that has 64 gals, more than A and B 
together. How much did each receive ? 

10. A farmer, owning 864 A. 3«R. 39 P. of land, divided 
f of it equally among 4 of his sons. How much did each 
son receive, and how many acres had the father remain- 
ing? 

11. Bought 184 gals. 8 qts. of molasses, at $'3^^ a 
gallon, and used 27 gals. 2 qts. of it; how must I sell the 
remainder per gallon so as to receive $3' 84^ more than 
the whole cost ? 

12. A person gave J of all his money for a horse; ^ of 
the remainder for a colt; and f of what then remained for 
a cow. He then had remaining $8'81^. What was the 
cost of each, and how much money had he at first ? 

13. A merchant gave for some raisins^ of all his money; 
for some cinnamon J of all his money; for some sugar ^ of 
what remained; for some flour f of what then remained; 
and wha't still remained he gave for some butter. What 
did each article cost him, providing the sugar cost $136*18| 
more than the flour ? 

14. A certain sum of money is to be divided among 4 
persons; the first is to have ^ of it; the second ^ of it; 
the third f of what remains; and the fourth the remainder. 
What was the sum to be divided, and how much did each 
receive, providing the third received $141'93J less than 
the first and second together ? 

15. How much butt^ at ^'18? a pound, must be given 
for 25 gals. 3 qts. 1 pt. of molasses, at $-37^ a gallon ? 

16. From a piece of cloth containing 147 yds. 4 E. 
French, three suits of clothes, each requiring 6 E. English, 
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were taken. How much would the remainder come to, at 
$518f a yard ? 

17. How many inches in | of an E. B.; | of an B. Fr.; 
and } of a quarter ? 
J 18. A merchant lost from a hogshead of molasses ^ of 
it, 4- A of a gallon and f of a quart. How much of the 
hogshead, expressed deciifially, leaked out, and how mnch 
remained in ? 

19. Bought 15 tons 14 cwt. 3 qrs. 24 lbs. of iron, and 
sold 10 tons 5 cwt. 1 qr. 15 lbs. of it. What is the value 
of i of what remains, at $'06^^ a pound ? 

20. Bought a quantity of grain for |858'84 ; and sold 
\^ of it to one man; f of the remainder to another man; 
and used | of the remainder myself. What is the ralue 
of the remainder ? 

21. A, B, C, and D worked together on this condition: 
A was to receive $6006 of it, and ^j^ of the remainder; 
B was to receive $7007 and ^ of the remainder; C was 
to receive $80'08 and ^j^ of the remainder; and D took 
what then remained. By this division each man received 
the same sum. How much did their wages amount to ? 



DUODECIMALS. 

Abt. 161* Duodecimals are a kind of denominate 
numbers, the denominations of which increase uniformly 
in a twelve-fold ratio. Its denominations are the foot (ft.), 
which is the unit ; the inch, or prime ('), 1?^ of the foot, 
the second ("), -J^ of the prime ; the third ('"), ,V ^^ ^^® 
second ; and so on, indefinitely. The accents that distin- 
guish the denominations below feet, are called Indices. 

Duodecimals are applied to the measurement of surfaces 
and solids. 

TABLE. 

12 Fourths ("") make 1 TJiird, marked '" 

12 Thirds " 1 Second, " 

12 Seconds " 1 Prime, or Inch, " 

12 Primes, or Inches " 1 Foot, " ft 
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ADDmoN AND Subtraction of Duodecdials. 

Art. 162, Duodecimals are added and subtracted the 
same as other Denominate numbers. 

1. Add together '6 ft. 4' 5" 8'", 8 ft. 4' 8" 9'", *l ft. 
3' 8" 9'", and 12 ft. 9' 11" 10'". 

2. What is the sum of 11 ft. 8' 9" 11"', 14 ft. 6' 1", 
8 ft. 9' 11" 4"', and 16 ft. 9' 10" 11"' ? 

3. What is the sum of 20 ft. 9' 11" 6'" 1"", 14 ft. 8' 
9" 10'", 12 ft. 9' 8" 10'" 8"", 8 ft. 11"", and 6 ft. 9' ? 

4. From 84 ft. 8' 9" 11'" 3'"', subtract 66 ft. 11' 8' 
4'" 9"". 

5. What is the sum, and what is the difference of 84 
ft. 3' 8" 9'" 2"", and 48 ft. 9' 7" 11"' 10"". 

6. What ifi the sum, and what is the difference of 131 
ft. 3' 9" 4'" 6"" and 98 ft. 9' 10" 11"' 1"". 



Multiplicati6n of Duodecimals. 

In Duodecimals, the foot, when used to express surfaces^ 
contains 144 sq. in., and when used to express solids^ 
1728 cu. in. Consequently, in the measurement of sur- 
faces, 5' would equal ^ of a square foot, instead of a linear 
foot ; that is, ^*yXl44 sq. in. =60 sq. in. In the measure- 
ment of solids, 5' would equal /j of 1728 cu. in. (a cubic 
foot) =720 cu. in. 

From the .preceding remark we infer that a strip of sur- 
face 1 inch wide and 12 inches long, makes 1' squaite 
measure; and that a slab 1 inch thick, 12 inches long, aod 
12 inches wide, makes 1' solid measure. 

1. What is the product of 8 ft. 6' by 9 ft. V ? 

OPERATION, Explanation. — 5 = j\y and 7' = ^^ of a 

8 ft. 5' foo*- Therefore, we say, 7' X 5' = yV^ of 

9 ft. 7' ft f<><>*» which is 35" = 2' 11"; we write 
* . down the 11" and carry the 2' to the next 

4 ft. 10' 11" product. 7' X 8 ft. = f | of a foot, which 
75 ft 9/ 18 66', and 2' added = 58', which equals 

1 4 ft. 10', this we write down. 9 ft. X 6' 

80ft. 7' 11" =«t| of a foot, which is 45' = 3 ft. 9'; 
write down the 9' and carry the 3 ft. to the 
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next product. 9 ft. X 8 ft. = 72 ft. and 5 ft. added = 75 ft. 
The sum of these partial products gives the required product, 
which is 80 ft. 7' 11". 

Remark. — It has already been stated that it was impossible to multiply one 
concrete number by another. The above example may appear at first 
thoui^ht to be contrary to that statement, but^it must be remembered that the 
multiplier is considered an abstract number. 

2. What is the product of 14 ft. T 2" by 6 ft. 3' 5" ? 

8. What is the area of a marble slab, the length of 
which is 9 ft. 8' 11", and width 3 ft. T ? 

4. How many square feet are contained in the floor of 
a room 40 ft. 10' long, 32 ft. 8' wide ? 

6. How many square feet in 10 boards, each 18 ft. 10 
long and 1 ft. 8' wide ? 

6. How many square feet of boards will it take to 
inclose a piece of land 80 ft. 10 in. long, and 60 ft. 8 in. 
wide, with a close fence 7 ft. 6 in. high ? 

7. How many square yards in a floor which is 48 ft. 6' 
long, and 36 ft. 10' wide ? 

8. What will the plastering of a room cost, at 18 cents 
a square yard, the length of which is 30 ft. 10 in., width 
24 ft. 6 in., and height of ceiling 8 ft. 4' ? 

9. In a certain building there are 32 windows; in each 
window 16 lights; and each light is 1 ft. 10' by 11'. How 
many square feet of glass, in the 32 windows ? 

10. In a certain room 24 ft. long, 18 ft. 6' wide, and 
10 ft. 2' high, there are 6 windows, each 6 ft. 2' long, 3 ft. 
10' wide; and 3 doors, each 6 ft. 10' by 3 ft. What will 
be the cost of plastering this room, at 16 cents a square 
yard? 

11. How many solid feet in a pile of wood 24 ft. 6 in. 
long, 6 ft. 5' high, and 4 ft. 6' wide ? 

Rkmark.— Multiply the length, height, and width together, to find the solid 
contents. 

12. How many cubic feet in a stick of timber 32 ft. 9' 
long, 2 ft. 2' wide, an'd 2 ft. 8' thick ? 

13. How many bricks, each 8 in. long, 4 in. wide, and 
2 in. thick, are required to build a wall 144 feet long, 6 
ft. 6 in. high, and three bricks wide, no allowance being 
made for the mortar ? 
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Abt. 164, Division op Duodecimals. 

1. There are 8 ft. 5' 3" in the surface of a marble slab, 
the length of which is 3 ft. 9' ; what is its width ? 

OPERATION. Explanation. — 3 ft. is con- 

3 ft. 908 ft. 5' 3"(2 ft. 3' Ans. tained in 8 ft. 2 times. Mul- 

7 ft, 6' tiplying the whole divisor by 

L 2 ft. give 7 ft. 6' for the pro- 

11' 3'' duct, whiclr^e subtract from 

11' 3" the corresponding denomina- 

tions of the dividend, and ob- 

tain 11' for a remainder^ to 

which annex the next denomi- 
nation of the dividend, and we have 11' 3". 3 ft. is contained 
in 11', 3' times. The divisor being multiplied by this 3' give 
11' 3", which being subtracted from the last remainder leaves 
nothing. Therefore, the marble slab was 2 ft. 3' in width. 

RcMARK.— If the student will bear in mind that the superficial contents ot 
any surface is found by multiplying the length by the breadth, he will readily 
understand that dividing the •uperncial contents of any surface by its length 
will give its width, or by its width will give its length. Also, since the so- 
lidity of a body is found by multiplying its three dimensions together, if we 
divide its cubical contents by the product of either two of its dimensions, the 
quotient will be the other dimension. 

The number of indices to be annexed to any term of the quotient can be 
readily determined, since the indices of the quotient added to the indices of the 
divisor must equal those of the dividend. 

2. There are 489 sq. ft. 8' 0" 2'" 1"", in the surface 
of a floor. The length of the floor is 87 ft. 1' 11". What 
is its width ? 

3. There are 28 sq. ft. 3' 11" 2"', in the surface of a 
table; the length of which is 6 ft. 9' T' ; what is its width ? 

4. The area of a certain pond, the length of which is 
43 ft. 9' 6", is 1075 sq. ft. 0' 3" 0"' 6"". What is its 
width ? 

5. A stick of timber is 3 ft. 2' wide, 2 ft. 11' thick, and 
contains 135 cu. ft. 10' 2" 1'". What is its length ? 

6. The area of a pond is 3978 ft. 1' 6"; its length is 
100 ft. 6'. What is its width ? 

7. The area of a marble slab is 27 ft. 0' 7" 9'" 6""; its 
length is 7 ft. 6' 3". What is its width ? \ 

8. The area of a hall is 103 ft. 4' 5" 8'" 4""; its width 
is 6 ft. 11' 8". What is its length ? 
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SEDUCnON OF OUBRENGIES. 



[chap. TI. 



REDUCTION OF CURRENCIES. 

Art. 165. Reduction of Currencies teaches how to 
find the value of the denominations of ooe currency in the 
denominations of another. 

The value of a dollar, expressed in shillings and pence, 
is not the same in different States of the Union, and in 
different countries. This difference may be learned from 
the following 

TABLE. 

I New York, 
I ] Ohio, 

I ' North Carolina, 
' New England States, ' 
Virginia, 



flin 



flin 



/-8,. 



\ 



Kentucky, 

^ Tennessee, 
New Jersey, 

Eennsylvania, 
elaware, 
Maryland, 
South Carolina, 
Georgia, 
Canada, 
Nova Scotia, 



t £f, oaUed New York 
currency. 



I 6s. = £A, called New Eng- 
land currency. 



5s. 



7s. 6<f. = £|, called Penn- 
sylvania currency. 

Sd. = £^, called Georgia 

currency. 
^ £}, called Canada cur- 
rency. 



legal value of £1 English or Sterling money, is $4.84, 



flin 

flin 

$1 in 

The 
as fixed By an act of Congre^ in 1842. 

The above Table gives the value of $1, expressed in the 
fraction of a pound, in the different currencies. The value 
of ^1 in each of the above currencies is found by analysis, 
thus,— If £^ = $1, ^ = 1^ and iBf or iSl = 5 times |, 
which is If. In a similar manner from the above table, 
we can form the following 

TABLE. 

£1 = If, New York currency. 
^1 = ly, New England currency. 
^1 = $3> Pennsylvania currency. 
£1 = ly, Georgia currency. 
^1 = |4; Canada currency. 



Digitized by VjOOQ IC 



ART. 161.] REDUCTION OP CURRENCIES. 151 

1. Redace ^321*15 to its equiralent value in Penn- 
sylvania currency. 

OPERATION. 

$321-75 X I = £120-65625, 
which equals £120 13s. Id. 2 for. 

2. Redace $345*25 to its equivalent value in New York 
currency. 

3. Reduce $684*12^ to its equivalent value in New 
England currency. 

4. Reduce $67*84 to its equivalent value in Georgia 
currency. 

5. Reduce $846'87j^ to its equivalent value, Canada 
currency. 

6. Reduce $846*625 to its equivalent value in English 
or Sterling money. 

Art. 166. Reduction of Pounds, Shillings, &c., op 
different currencies, to federal money. 

1. Reduce £15 15s. 6d, New York currency, to Pederal 
money. 

OPERATION. 

£75 155. 6rf. = £75?75. 
£75-775 X I = $189-4375. 

2. Reduce £l54c 10*. Sd, New England currency, to 
Federal money. 

3. Reduce ^£846 16*. 9d, Pennsylvania currency, to 
Federal money. 

4. Reduce i£843 15*. 8rf. Georgia currency, to Federal 
money. 

5. Reduce £4,9 ISs. lid. Canada currency, to Federal 
money. 

6. Reduce £*lSi lis. lOd. Sterling, to Federal money. 

Art. IGT. The following table shows the value of 
some of the foreign coins at their standard value : — 

1 Pound Sterling, or Sovereign, . . . $4-84 

1 Guinea, English, . * . . . 5-00 

1 Crown, 1-06 
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1 Shilling peee, English, .... -23 

1 Franc, ...... -186 

1 Doubloon, Mexico, . . • . 15 60 

1 Specie Dollar of Sweden and Norway, . . 1*06 

1 Specie Dollar of Denmark, . . . . 105 

1 Thaler of Prussia and N. States of Grermany, . -69 

1 Florin of Austrian Empire and City of Augsburg, . *485 

1 Ducat of Naples, .... -80 

1 Ounce of Sicily, ..... 2-40 

1 Pound of British Provinces, Nova Scotia, New Bruns- 

wick; Newfoundland, and Canada; . 400 

NoTB. — ^A little reflection will enable the pupil t(r redaee anj of theie foreign 
ooina to Federal Money, or Federal Money to foreign coins. 

Aliquot Parts. 

Abt. 168. The half, third, fmrth, fifth, &c., of any 
quantity, is an Aliquot Part of that quantity. 

Abt. 169* Analysis is applied to arithmetical sola- 
tions, when the various feustors of the question and their 
relations are traced out, forming a process of reasoning. 

ANALYSIS BY ALIQUOT PARTS. 

1. What is the value of 4 cwt. 2 qrs. 12^ lbs. of sugar, 
at $8.84 a cwt ? 



2 qrs. = \ cwt. 



12ilbs. == Jof2qrs. 



OPERATION. 

$ 8.84 
4 

a5.36 valaeof4ewt. 
4.42 value of 2 qrs. 
l.lOi value of 12J lbs. 



$40,881 Ans. 

2. What is the value of 25 lbs. 5 oz 12 pwts. of silver 
ware, at $5418f a pound ? 

3. What is the value of 6 tons 5 cwt 3 qrs. of iron, a* 
|35-37i a ton ? 

4. What is the value of 16 cwt. 2 qrs 15 lbs. of sugar 
at $9-37i a c^^J- ? 
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6. What is the Talue of 346 bushels 3 pks. 1 qt. of rye, 
at |-93J a bushel ? 

6. What is the value of 3 pks. 6 qts. of cherries, at 
11-12^ a peck ? 

*l. A market woman bought 2 bushels 3 pks. 4 qts. of 
strawberries, at $2 81 a bushel. How much did she pay 
for them ? 

8. A merchant bought 25 yds. 2 qrs. 2 nas. of silk, at 
|1'8'7| a yard ; and 37 yds. 3 qrs. 3 nas. of broadcloth, at 
$4*95 a yard. What did the whole amount to ? 

9. A gentleman bought a lot of land containing 41 A. 
2 R. 25 F., at $85*37^ an acre. How much did he pay 
for the lot ? 

CANCEUiATION. 

Art. 170. Cancellation, in arithmetic, consists in re- 

jeBdng equal factors from a divisor and dividend, which 

does not change the value of the fraction ; it being the 

same as dividing- both divisor and dividend by the same 

number. (See Art. 116. Proposition 6th.) 

% - 

ANALYSIS BY CANCELLATION. 

1. If I of a yd. of cloth cost $f , what will |. of a yd. cost ? 

Analysis. — If f of a yard cost $f , J of a yard will cost 4 of 
IJ; and f (1 yard) wiU cost # of |f . If 1 yard cost | of $f, 
I of a yard will cost i of | of $f ; and | of a yard will cost | 
of|of$|, ==$|. Ans. 

OPERATION. 

^x|x l^=$ I Ans. 
^ 3 

JRkmark. — ^Those who prefer can place the numeratori of the fraetionf on 
the riprht of a perpendicular line, one under another ; and the denominators, 
in a similar way, on the left of the same line, and thereby avoid writing the 
sign ox multiplication. Thus : 



3 Ans. If. 
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2. If f of a yard of cloth cost $6, what will f of a yard 
cost? 

3. How mach will | of a ton of hay cost, when 4| tons 
cost 113-39? 

4. Allowing a horse to travel J of a mile in 4 minutes, 
what distance would he travel in 48 minutes ? 

6. If 6 men can perform a certain piece of work in 24*6 
days, in what time can 24 men perform the same work ? 

6. A gave towards the building of a church $140, which 
was ^ as much as B gave, and B gave ^ as much as 0. 
How much did C give ? 

*l. If 3^ bushels of corn are worth 2^ bushels of rye, 
how many bushels of corn are worth 14f bushels of rye ? 

8. A has I as much money as B ; and f as much as C, 
who has f as much as D, who has $2400. How much 
have A, B, and respectively ? 



CHlPTER YII. 

RATIO. 



Art. 171. Two numbers or quantities of the same 
denomination, may be compared together in two ways, — 

First. By means of an ArUkmetical Ratio, which is 
expressed by their difference. 

Seamdly. By means of a Geometrical Ratio, which is 
expressed by the number of times the one contains the other. 

The word Ratio^ when used alone, refers to a geometrical 
ratio. 

Ratio is the relation which one number, or quantity, 
bears to another of the same denomination, and is expressed 
by the quotient arising from dividing the first by the 
second^ or by dividing the second by the first, . 

When we speak of the ratio of one number to another 
in Arithmetic, we shall refer to the quotient arising from 
dividing the sec^md term by the first, as the first term in 
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a simple propoi'tion is made the divisor. Thus, the tatio 
of 2 feet to 8 feet is 4, or expressed in the form of a frac- 
tion, is |. The ratio of two quantities is usually expressed 
by, (:) being placed between them; thus, 2 : 8, which 
equals | or 4. 

A ratio cannot be a concrete or denominate number; 
neither is there a ratio between quantities of different 
denominations. 

1. What is the ratio of 5 yards to 25 yards ? 

2^ What is the ratio of 4 inches to 36 inches ? 

3. What is the ratio of 8 apples to 72 apples t 

4. What is the ratio of 24 sheep to 96 sheep ? 
6. What is the ratio of 9 pounds to 108 lbs. ? 

6. What is the ratio of 4 feet to $16 ? 

7. What is the ratio of 4 sheep to 24 horses ? 



PROPORTION. 

Art. 172. When two quantities have the same ratio 
as two other quanities, the four quantities are said to be 
in Proportion, Thus, the ratio of 8 bushels to 32 bushels, 
is the same as the ratio of $3 to $12. 

Proportion is an equality of ratios of numbers compared 
together, two and two. 

Quantities are shown to be in proportion by means of 
dots; for example, the above proportion is "written, 

bush. bush. $ $ 

8 : 32 :: 3 : 12 

And is read 8 busels is to 32 bushels, as $3 is to $12. 

Rrmark. — The two dots placed between the Jirtt and second, also between 
the third and fourth terms, in the above proportion, are contractions of the sign 
of division (-f*), the horizontal line being omitted. The four dots between the 
aecond and third are contracted from, and equivalent to, the sign of equality. 
Hence, the above was formerly written, 

8 bush. <> 83 bush. = $>i •^ $K. This expression indicates that the ratio ii 
found by dividing the first term by the second. The English mathematicians 
have adopted this method of expressing the ratio of one number to another, 
while the French divide the second by the firsty as previously directed. 

The first two terms of pr9portion are called the first 
couplet ; the second two terms, the second catLplei, 
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The first term of each conplet is called the AiiteccderU, 
and the second term is called the Consequent. 

Tlie first and fourth terms of a proportion are called 
the Extremes^ and the seamd and third terms are called the 
MeaTis. 

Since, in a proportion, the quotient obtained by dividing 
the second term by ih^ first, is equal to the quotient obtained, 
by dividing the fourth term by the thirds we can readily 
deduce the following 

PROPOSTPIONS. 

1. The product of the means is equal to the product of 
the extremes. Therefore, 

2. If the product of the means he divided by one extreme, 
the quotient will be the other extreme. Or, 

3. If the product of the extremes he divided by one mean, 
the quotient will be the other mean. 

4. The fourth term of a proportion is equal to the third 
term, multiplied by the ratio of the first term to the second. 

Suggestion. — These propositions being anderstood, the pa- 
vol can readilj determine the remaining term ef a proportion, 
if any three of them be given. 



SIMPLE PROPORTION. 

Art. IT'S. Simple Proportion teaches the method of 
finding the fourth term of a proportion, by knowing the 
other three. 

Art. 174. In stating a question in Simple Proportion, 
the FIRST and second terms must be of the same kind or 
denomination, and the third term like the answer sought. 
If the answer is to be greater than the third term, the 
larger of the two remaining terms, must occupy the second 
place, — if smaller, the first place. Then proceed accord* 
ing to Proposition 2nd, or 4th. 

1. If 12 bushels of whe^t cost $21*60, wbax wUI 26 
bushels cost ? 
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ExpljlNation — ^The answer soneht is to be in dollars, there- 
fore, we have the $21 GO, for the third term. The answer is to 
be greater then the third term, because 29 bushels will cost 
more then 12 bushels ; hence, we have the larger number, 29 
for the second term and 12 for the first. Thus : 



bnah. 


bush. 


$ 


12 


: 29 : 


: 21-60 
29 



19440 
4320 



12)626-40, the product of the means. 

$52*20, the other extreme, or 4th term. 
The above question can as well be solved, by finding the ratio, 
of the first to the second term. Thus : (See Prop. 43i). 

OPERATION. 

1-80 

29 tX^0 ^ 

jp^X— J— =$52-20. Ans. 

2. What will 24T yards of cloth cost, if 25 yards cost 
$144-60? 

3. What will 341 bushels of corn cost, if 84 bushels cost 
$66-40 ? 

4. What will 384 bushels of wheat cost, if 35 bushels 
cost $30-80? 

5. What will 347 boxes of raisins cost, if 312 boxej 
cost $43612^ ? 

6. If a man travel 485 miles in 18 days, how far at this 
rate will he travel in 125 days ? 

1. A garrison of 125 men has provisions for 35 days. 
How many of the men must be discharged, that the re- 
mainder may be supported for 125 days ? 

8. If 43 men can do a certain piece of work in 47| days, 
how many days will it take 15 men to do the .same? 

9. A man bought cows, at $123*75 for 8. How much 
at the same rate would 35 cows cost. 

10. Bought 23 pieces of delaine, each containing 47j 
yards, at the rate of $24*45 for 45 yards. How much did 
it all cost 7 
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11. If a company of 190 men consnme 64 barrels of 
fioar in 6 weeks, how many barrels would it take to last 
them 1 year ? 

12. If $273 in 3 years gives $18-62^ interest, how long 
will it require to give $184 interest ? 

13. If $83 in two years 8 months give $12*37| interest, 
what sum in the same time will give $37512^ interest ? 

14. If 50 men. build a wall 750 rods long in 8 days, 
how many men will be required to build 8 64 5 rods in half 
of the time ? 

15. If a railroad car go 23 miles in 45 minutes, how far 
will it go in 5 days of 10 hours each ? 

16. If in 247^ feet there are 15 rods, how many rods 
in 1 mile ? 

17. If 47 acres of land sdl for $684*48, what will be 
the cost of a farm containing 287*5 acres ? 

18. What will be the cost of 847-56 pounds of wool, if 
84*5 pounds cost $47*87| ? 

19. If 19 sheep yiel4 56J pounds of wool, how many 
pounds will 387 sheep yield ? 

20. How many pounds of coffee can be bought for 
$147*84, when 18 pounds cost $1*93J ? 

21. If a tree 25 feet 4 inches in height give a shadow 
of 50 feet 8 inches, what is the length of the shadow of 
a tree whose height is 84 feet 9 inches ? 

Rrmaek. ^After statine the question, reduce the first and $«ecnd terms to the 
same dtniomintUe value. ; also reduce the third term to its lowest denomination 
menf ioned ; — the answer will be of the same denomination. 

OPERATION, 
ft. in. ft. in. ft. in. 

25^ 4 : 84 9 : : 50 8 : length of shadow required. 
304 : 1017 : : 608 length of shadow required. 

mo" 

6102 



304)618336(2034 in. =. 169 ft. 6 in. Ana. 
608 
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22. If 8 horses eat 19 bushels 3 pks. of oats in a week, 
how much woald 85 horses eat in the same time ? 

23. If 12 men in 6 weeks earn £U5 10s, 9d., how 
much can 84 men earn in half of the time ? 

24. If 14 bushels 2 pks. 4 qts. of clover seed are worth 
$6712|, how much will 184 bush. 3 pks. 6 qts. cost? 

25. If 15 horses In 4 days, consume 87 bush. 6 qts. of 
*oats, how many horses will 610 bush. 1 pk. 2 qts. keep the 
same time? 

26. If the transportation of 21 cwt. 147 miles, cost 
$23*87^, what will the transportation of 47 cwt. 3 qrs. 
20 lbs. cost, 4 times as far ? 

27. If a person accomplish a certain piece of work in 
242 days, by working 8 hrs. a day, in how many days will 
he accomplish the same work, by working 12| hours a day ? 

28. Allowing a person to perform a certain journey in 
26 days, when the days are 10 J hours long; in what time 
ought he to accomplish the same journey, when the days 
are 13 hours long ? 

29. Allowing 13 A. 25 P. of land to produce 384 bush. 
3 pks. of wheat, what number of bushels would be raised 
from a field containing 47 A. 3 R. 30 P., at the same rate ? 

30. An army of 4800 men had provisions for 8 months, 
one-sixth of the men having been killed in battle, how 
long ought the same provisions last the remainder ? 

31. If 18 head of cattle require 25 A. 3 R. of pasture 
^onnd, during the summer, how many acres ought 36 
head to have for the same length of time ? 

32. Allowing the transportation of 25 T. 18 cwt. 20 lbs., 
a given distance, to cost |37'85; how much should be 
charged for the transportation of 18 T. 16 cwt. 3 qrs.» 
10 lbs. the same distance ? 

33. If a ship sail 247 leagues 1 mile 6 fur. in 15 days; 
in how many days would she sail 3000 miles ? 

34. A borrowed $250, which he kept. 3 years 6 months. 
A subsequently, lends B $187|. How long ought B to 
keep this latter sum, in return for the accommodation he 
afforded A ? 

35. A merchant bought 3 pieoes of eloth, each contain- 
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ing 23 yds. 3 qrs. for $49515; and sold 54 yds. 2 qrs. of 
it for what it cost. How mach did he receive for it ? 

36. If 8 yards 3 qrs. of cloth cost $34*50, how much 
will 83 B. English 3 qrs. cost ? 

3t. If 5 E. French 4 qrs. of cloth cost $14*60, how much 
will 12 yds. 3 qrs. 2 nas. cost ? 

38. Allowing 14 horses to consume 65 bush. 3 pks. 5 qts. 
of oats in a week, how much would 14 horses consume in 
the same time ? 

39. If a person perform a certain journey in 14 days, 
by traveling 94 hours a day, how long will it take him to 
perform the same journey by traveling 12^ hours a day ? 

40. What will be the cost of 9 cwt 8 qrs. 20 lbs. of 
beef, if 8 cwt. cost $68 ? 

41. If 36 sacks, each measuring 5 bushels, contain a 
given quantity of grain ; how many sacks, each containing 

^l bushels, will contain the same quantity ? 

42. Allowing 32 head of cattle to require 23 A. 3 R 
25 P. of pasture ground, during the summer, bow many 
acres will 145 cattle require for the same length of time ? 

43. If 4 men mow 1*91^ A. of grass in a day, how many 
men will be required to mow 63*8 A. in half the time ? 

44. The capacity of a cistern is 3600 gallons, and is 
filled with water by a pipe which pours into it 10 gals. 
3 qts. a minute. By a leakage, 1 gal. 2 qts. 1 pt. leaks 
out every minute during the time of filling. In what time 
will the cistern be filled ? 

45. If I of an acre of land is worth $136, how much 
ia If of an acre worth ? 

Remark. — Questions containing fractions, can be most conveniently solved 
by finding the ratio of the first to the second term, and then multiply th« 
third term by it. (Art. 172, Proposition 4.) 

OPERATION BY CANCELLATION, 

I : If :: $136 : value sought. 
3 68 

$ X$ XH 
•|X^X— = $204 Ans. 
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46. If f of a farm is worth $860, how much is } of i( 
worth ? 

47. If 14 of a city lot is worth $4800, how much is "J 
of it worth ? 

48. If f of a barrel of flour is worth $5*40, how much 
is yV of it worth ? 

49. What cost 16} pounds of tea, if 6} pounds cost 
$8-55 ? 

50. What length of board that is 16y'3 inches in width, 
will be required to make a square foot ? 

61. Bought 15i yards of cloth for $64-90 ; what will 
26 yards B qrs. cost at the same rate 7 

62. If f of a ship is worth $34866, how much is the 
whole cargo worth ? 

63. If fV enough water run into a ship by a leak, in 1 
day 9 hrs. 16 min., to sink her ; how long before she will 
sink? 

64. Bought 26| barrels of flour, at $6/i- a barrel, and 
paid for it with sheep, at $1^ a head ; how many sheep 
did it take ? 

56. If 6| barrels of sugar cost $112.16, how much will 
I of a barrel cost ? 

66. If 13J yards of cassimere cost $19|, what will 6^ 
yards cost ? 

61. If 2} barrels of beef cost $20-16, how much will H 
barrels cost ? 

68. If 6 pounds of butter cost 62^ cents, how much 
will If pounds cost. 

69. If f of an apple cost | of a cent, what will i of an 
apple cost ? 

60. If it require 6 days for 10 men to build 360 rods of 
wall, how many men can in ^ of the time build 120 rods 
of similar wall ? 

61. If 24 men in 8 days perform a certain piece of work, 
how many men will be necessary to accomplish 3 times as 
much work in } of a day ? 

62. If it require 2 bushels of oats to feed 4 horsed i of a 
day, how many horses would it take to consume 144 bushels 
in I of a day 7 
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63. If a staff 9f feet long cast a shadow 12| feet, what 
is the height of that steeple the shadow of which, at the 
same time measures 285 feet ? 

64. If a steamship can sail 3000 miles in 9^ days, how 
long, at the same rate of sailing, would she require to 
sail 24900 miles, the distance around the earth ? 

65. The diurnal rotation of the earth moves its equato- 
rial portions about 24900 miles a day. (24 hours.) How 
far is that in each minute ? 

66. Admitting the earth to more in its orbit about the 
sun 597000000 miles, in 365 days 6 hours ; how far (m an 
average does it move in 1 minute ? 

67. If it require 35 yards of carpeting, which is | of a 
yard wide to cover a floor, how many yards, which is 1| 
yards wide, will be necessary to cover the same floor ? 



COMPOUND PROPORTION. 

Art. 175. Compound Proportion teaches to find a 
required quantity in a proportion when it depends on more 
than three terms. 

1. If 6 men can earn $72 in 10 days, by working 12 
hours a day, how many dollars can 15 men earn in 8 days, 
by working 8 hours a day ? 

Remark. — We will first solve this question by tmalygU. 

Analysis If 6 men in a certain time earn $72, 1 man in 

the same time will earn ^ of $72 = $12 ; and 15 men will earn 
15 times $12 = $180. If in 10 days 15 men earn $180, in 1 day 
they wiU earn yV of $180 = $18 j and in 8 days they will earn 
8 times $18 = $144. If in 8 days by working 12 hours a day, 
15 men earn $144, by working 1 hour a day, they will earn 
^^ of $144 = $12 ; and by working 8 hours a day they will 
earn 8 times $12 = $96. 

SOLUTION BY CANCELLATION. 

Rrmark.— As the question is read the pupil will find it of assistance to 
write it down in the following jpaanner, as he can then more easily remember 
the question and form the ratios. Taking the above example we proceed 
thos;— 
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men. 


$. 


days. 


houn. 


6 


12 


10 


12 


15 




8 


8 



Explanation. — If 6 men in a certain time earn $72, 1 man 
will earn ^ of $72, and 15 men will earn y of $72. If 15 men 
earn y of $72 in 10 days, in 1 day they will earn f^ as much, 
and in 8 days ^ as much, which is yV ^^ V ^^ I72. If 15 men 
in 8 days earn ^V o£ V of $72 by woiing 12 hours a day, by 
working 1 hour a day they will earn j*^ as much, and by working 
8 hours a day ^ as much, which is y®^ of ^ of V* of $72 = $96. 

2. If 12 men can mow 48 acres of grass in 8 days, by 
working 5 hours a day; how many acres can 56 men mow 
in 5 days, by working 12 hours a day ? 

3. If the wages of 36 men for 3 days be $216; how 
many men in 4 days can earn $192 ? 

4. If 15 men can cut 28tf cords of wood in 16 days, by 
working 9 hours a day, how many men will be required to 
cut '28 c^ds in 4 days, by working 6 hours a day ? 

5. If a man travel 240 miles in 14 days, by traveling 
6 hours a day; how far can he travel in 18 days, by 
traveling 9| hours a day ? 

6. If 15 men in 9 days, by working 6 hours a day, build 
36 rods of stone-fence; how many men will be required to 
build 133 3 rods in 14 days, by working 8 hours a day ? 

1. If 72 men in 18 days of 12 hours each, build a wall 
162 rods in length, 12 feet high, and 9 feet thick; how 
many rods of wall that is 9 feet high, and 3 feet thick, can 
40 men build in 8 days of 9 hours each ? 

8. If a marble slab 20 feet long, 5 feet wide, and 4 inches 
thick, weigh 850 pounds; what is the length of another 
slab that is 4 feet wide and 2 inches thick, that weighs 
272 pounds ? 

9. If a family of 12 persons in 20 weeks and 4 days con- 
sume $450 worth of provisions; how many persons will 
18037^ worth of provisions keep 45 weeks and 6 dayfr? 
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10. If it require 264 yds. of cloth that is IJ yds. wide, 
to clothe 121 men; how many yards which is IJ yards 
wide will be required to clothe 220 ? 

11. If 210 yds. of cloth, 1 yard wide, cost $300, what 
will 140 yds. of similar cloth cost, that is 3 quarters wide ? 

12. If $260 will in 1 months gain $25, when the rate of 
interest is 10 per cent.; at what rate per cent., will $760 
in 9 months fain $67^ ? 

13. If a family of 24 persons consume $120 worth of 
bread in 8} months, when flour is worth $5 a barrel; how 
many dollar's worth will a family of 8 persons consume in 
6 months, when flour is worth $7 a barrel ? 

14. If 240 men, by working 8 hours a day, can in 81 
days dig 256 cellars, each 24 feet long, 21 feet wide, and 
18 feet deep; how many men can, in 27 days of 6 hours 
each, dig 18 cellars, each 40 feet long, 36 feet wide, and 
12 feet deep ? 

15. If 24 men, by working 8 hours a day, can in 18 days 
dig a ditch 95 rods long, 12 feet wide, and 9 feet deep, 
how many men, by working 12 hours a day, for 24 days, 
will be required to dig a ditch 380 rods long, 9 feet wide 
and 6 feet deep, in a soil that is If times as difficult of 
excavation ? 



CONJOINED PROPORTION. 

Art. 176. ConJMTied Proportion i8B,^TopOTtion in which 
each antecedent is equal in value to its consequent, — each 
consequent being of the same denomination as the preceding 
antecedent, — and the^r*^ and last terms, of the same denom- 
ination. 

1. If 8 bushels of wheat are worth 3 cords of wood, and 
9 cords of wood are worth 3 tons of hay, Ijow many bushels 
of wheat are worth 6 tons of hay ? 

Analysis. — If 3 tons of hay are worth 9 cords of wood, 1 tcm 
18 worth J oordfl of wood. If 3 cords of wood are worth 8 bosh. 
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of wheat, 1 cord 's worth f bushels. If 1 3ord is worth | bush, 
of wheat, f cords (the value of 1 ton of hay), is worth | times 
I bushels of wheat, and 6 tons are worth 6 times f X f Bushels 
= 48 bushels of wheat. 

The conditions of the above question are expressed thus : 

8 bushels = 3 cords of wood. 

9 cords = 3 tons. 

6 tons = how many bushels of wheat 1 

And may be solved by writing all the terms on the left of the 
equality, for the numerator of a compound fraction, and those 
on ^e right fos the denominators. Thus : 

$ 

i* ^ o 

-X^Xj = 48 bushels of wheat. 

2. If 4 barrels of corn are worth 8 bushels of wheat, and 
3 bushels of wheat are worth 5 bushels of rye, and 12 
bushels of rye are worth 20 bushels of oats, how many 
bushels of oats are worth 12 barrels of com ? 

3. A can do as much work-in 3 days as B can in 6 days ; 
and B as much in 5 days as C in 15 days. In how many 
days could A do as much work as C in 48 days ? 

4. If 48 yards of cloth in New York are worth 36 bar- 
rels of flour in Philadelphia ; and 18 barrels of flour in 
Philadeljjhia are worth 24 bales of cotton in New Orleans; 
how many bales of cotton in New Orleans are worth 240 
yards of cloth in New York ? 

5. If 12^ yards of satin cost $18T5; and $10-25 will 
purchase 3 yards of broadcloth; and 6 J yards of br6adcloth 
are worth 18^ yards of silk; how many yards of satin are 
worth 120 yards of silk? 



COPARTNERSHIP.* 

Art. 177. Copartnership is the association of two or 
more individuals in the transaction of business, who agree 

* Cop€tliut^p, or FeUowthip, JM BomeiimM cuiltd. FAsasmz Pkofoktiow. 
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to share the profits and losses in proportion to the amonnt 
of capital they have in the partnership. Each individual 
thus associated is called a Partner. The partners together 
are called the Company, or Firm. 

The Capital Stock is the amount of money employed in 
trade. The Dividend is the profit or loss to be shared. 

i. A, B, and C entered into partnership. A put in 
$240 ; B put in $400 ; and put in $320. They gain $192. 
How mach is each man's gain ? 



• 




OPERATION 










As Stock, $240 
B's " 400 
Ca « 320 








Capital stock, 


960 




Therefore, A 
B 
C 


owns §^ = J of the entire stock. 


Hence, A's gain u 
Fs " 
C's " 


» i of $192 = 
r% of $192 = 
i of $192 = 


$48 
$80 
$64 





2. A, B, and enter into partnership. A puts in $360; 
B puts in $440; and C puts in $500. They gain $780. 
How much is each man's gain ? 

3. A, B, C, and D, hired a pasture for $12: A put in 
12 sheep; B put in 16; C 18; and D 14. How much 
ought each to pay ? 

4. Four men traded in company and gained $1680 . 
A's stock was $2000; B's $1600; C's $2400; and D'l 
$2000. How much is each man's gain ? 

5. A farm was purchased for $7000, by A, B, and C. 
A furnished $2600; B $3000; and C $1500. They re- 
ceive $560 rent yearly. How much of this rent should* 
each receive ? 

6. A merchant employed 4 clerks, at the annual salaries 
of $250, $300, $400, $500, respectively. At the end of 
the year the merchant proving bankrupt, has but $870 to 
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be diyided proportionally among them. What will be the 
portion of each ? 

t. Divide $960 among three persons in such a manner 
that their shares shall be to each other as 5, 4, and 3 re- 
spectively ? 

8. Two persons form a partnership in trade, with a cap- 
ital of $1600, of which the first contributed $940; and 
the second the remainder. They gain $640. How much 
is each one's share ? 

9. Divide the number 230 into three parts which shall 
be to one another as ^, f , and j. 

Analysis. — the proportional terms being reduced to equiva- 
lent fractions having a common denominator, we have f^, •j'^, 
and y^2 j and these fractions are to one another as their nume- 
rators 6, 8, and 9^ since they have the same denominator. 
Hence we drvide the 230 into 6 + 8 + 9 = 23 equal parts. 
Hence ^^y, ^^, and ^ of 230 respectively, gives the required 
numbers. 

10. A, B, and C, found a purse containing $240, and 
agreed to share it in the proportion of f , |, and f . How 
mnch shonld each receive ? 

11. A, B, and C enter into partnership: A puts in 
$160; B $280; and C $460. They lose $480. How 
much is each partner's loss ? 

12. A captain, mate, and 14 sailors, took a prize of 
$24600; of which the captain takes 11 shares; the mate 
5 shares ; and the remainder is equally divided among the 
sailors. How much did each receive ? 

13. Four partners, A, B, C, and D shipped 1280 sheep 
for Scotland; of which A owned 240; B 160; C 400; 
and D the remainder. In a severe storm they threw 320 
of them overboard. How many sheep did D own, and 
how much was each partner's loss ? 

14. A, B, C,D, and E are to share $3045; A is to 
have a certain sum ; B as nmch again as A ; C as much 
as A and B together; D as much again as B; and E as 
much as D and A together. How much is each to have ? 

15. A, B, and agree to contribute $620*62 towards 
building a chorch, which is to be situated 2 miles from A; 
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3 miles from B; and 6 miles from C. They also agree 
that their contributions shall be proportional to the recip- 
rocals of their distances from the church. How much 
ought each to contribute ? 

16. A, B, and C contribute $3535* TO towards building 
an Academy, which is to be situated 1^ miles from A; 
If miles from B; and 2^ miles from C. They also agree 
that their contributions shall be reciprocally proportional 
to their distances from the Academy. How much did 
each contribute ? 

11. A, B, and C found a purse containing $28010. 
They agreed to divide it in such a manner that A should 
l^ave f as much as B ; and B ^ as much as 0. How much 
should A, B, and C receive respectively ? 

RicMARK. — ^The pupil will find the proportional terms as follows : 

A'8part = f of B's, 



an< 



id B'8=4ofC's 



t; 



Hence, i of B's = C. 

Therefore, A's =:^^ of B's 

B's = li y 

C'8 = 1| of B's. Consequently we divide 
the $280*70 in proportion to the numbers 8, 12, and 15. 

18. A, B, and C, in partnership lose $650. A's por- 
tion of the capital employed was f of B's, and B's was f 
of C's. What amount of loss should each sustain ? 

19. Four persons in a joint speculation gain $460, which 
is to be divided among them so that ^he second shall have 
I as much as* the first, and the second f as much as the 
third. How much should each receive ? 

20. A farmer divided 1152 acres of land among his four 
sons, in such a manner that | of John's number of acres 
equals f of James'; | of Jame's equals f of Jackson's; 
and I of Jackson's equals f Joseph's number of acres. 
How noany acres did each receive ? 

21. Three men A, B, and C, agree to reap a certain 
field of wheat, for $39*68 ; A and B calculate that they 
can do f of the labor ; A arid C, that they can do f ; and 
B and C that they can do | of it. How mach can each 
receive according to these estimates ? 
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COMPOUND COPARTNERSHIP. 

Art. 178. When the stock of the several partners is em- 
ployed in the trade for different periods of time, it is called 
CompouTid Copartnership. It is evident in such cases, that 
the gain or loss mnst be apportioned with reference to the 
stock and the time it has been employed in the business. 

1. Three partners A, B, and C put money into trade as 
follows : A pat in $50 for 4 months ; B, $150 for 2 
months ; and C, $250 for 3 months. They gained $250. 
How mach is each man's share of the gain ? 

OPKRATION. 

60 X 4'= 200 for 1 month. 
150 X 2 = 300 » « 
250 X 3 = 750 " " 



1250 Capital Stock. 
Explanation. — ^The preceding work becomes evident, by 
considering that the interest of $50 for 4 months, is the same 
as the interest of $200 for one month ; &c. Therefore, 
A's part of the entire stock = -j^Yir = 5*^ ^^ *^® whole. 
B's " " " ^^^^%=.^% " 

C's " " " =-j-V^=3 « 

Hence, A's gain = /^ of $250 = $40 
B's " =g«yof$250= $60 
C's « = I of $250 = $150. 

2. A, B and C hire a pasture for $240 ; A pat in 16 
cows for 10 weeks ; B, 20 cows for *I weeks ; and C, 25 
cows for 6 weeks. How much ought each to pay ? 

3. A, B, C, and D have together performed a piece of 
work, fbr which they receive $26640. A worked 16 days 
of 10 hours each ; B worked 20 days of 12 hours each; 
C worked 14 days of 1 hours each; and D worked 15 days 
of 12 hours each. How much should each man receive ? 

4. A, B, C, and D engaged in partnership for 3 years. 
A advanced $2500, B $3*500, C and D, each $3800. 
Nine months afterwards, A added $600 to his stock ; B 

8 
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$350; C withdrew $480 ; and D withdrew $460. At the 
end of the 3 years, the propts were found to be $1200 
How much is each one^s share ? 

^5. To. gather a certain field of grain, A furnished 9 
laborers 6 days ; B 12 laborers for 4 days ; and 14 
laborers for 6 days. For the whole work they received 
$54*85. How much should A, B, and G receiye respec- 
tively ? 

6. An army, consisting of 3 generals, 5 colonels, 12 
captains, and 6840 soldiers, took a prize of $89908"15, 
which they agree to divide among themselves in propor- 
tion to their pay and the time they h&ve been in the 
army. The generals and colonels have been in the army 
9 months ; the captains 5 months ; and the soldiers, 8 
months ; the generals have $60 a month ; the colonels, 
$40 ; the captains, $15 ; and the soldiers, $10. How 
much ought each to receive ? 

ALHGATION MEDIAL.* 

Art. 179. Alligation Medla^l teaches the method of 
finding the average value of a mixture when the several 
simples of which it is composed, and their values are 
known. 

Art. 180. Given the several ingredients and theii 
respective values to find the average value of the compound 

1. A farnier mixes together 10 bushels of oats, worth 
40 cents a bushel; 15 bushels of corn, worth 50 cents a 
bushel; and 25 bushels of rye, worth 10 cents a bushel. 
What is the value of a bushel of the mixture ? 





OPERATION. 


cts. 


bush. 


Cts. 


40 


xio = 


400 


50 


X 15 = 


750 


70 X 25 = 


1750 




60) 


2900 
58 cts. 



« Alligation Medial ii fometimef caUed MtiitA Prtportimt, 
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ctn. bush. cts. EXPLANATION. 

40 X 10 = 400 }► 10 bush, at 40 cts. a bushel is worth $4-00. 
50 X 15 = 750 } 15 bush, at 50 cts. a bushel is worth $7-50. 
70 X 25 = 1750 } 25 bush, at 70 cts. a bushel is worth $17-50. 

50 ) 2900 )■ $29 is the entire cost of the mixture which 
CO x^ being divided by 50, the whole number 
of bushels, gives 58 cents, the average 
value of 1 bushel. 

2. A wine merchant mixed together 40 gallons of wine, 
at 80 cents a gallon; 25 gallons of brandy, at 10 cents a 
gallon; and 15 gallons of wine, at $1*50 a gallon. What 
is the value of a gallon of the mixture ? 

3. A grocer mixed 80 gallons of ram, worth 30 cents a 
gallon; 40 gallons of whiskey, worth 40 cents a gallon; 
and 20 gallons of water, at the osaal price. What is the 
valne of a gallon of the mixture ? 

• 4. A grocer mixed 120 pounds of sugar, worth 5 cents 
a pound; 150 pounds, worth 6 cents a pound; and 130 
pounds, worth 10 cents a pound. What was the aveifage 
value of a pound of the mixture ? 

5. A grocer sold 50 barrels of flour, at $1*20 a barrel; 10 
barrels, at $8'20 a barrel; and 80 barrels, at $5-10 a barrel. 
How much on an average did he receive for a barrel ? 

ALLIGATION ALTERNATE. 

Art. 18 1« Alligation Alternate teaches the method 
of finding how much of several ingredients, the values of 
which are known, must be taken to make a compound of 
a certain value. 

CAsr I. 

Art. 182« Given the values of several ingredients, to 
make a compound of a given value. First, Place the several 
values of the ingredients in a column^ and the average valm 
on the left of this column. Join with a curved Urn, the value 
of each ingredient thai is less than the average value^ with om 
or more that is greater ; then place the difference between the 
value of each ingredient and the average value^ opposite the 
price of the ingredient with which it is joined, and this dif 
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ftftncjt, or the sum of these differences ^ (%f there is more than 
one J will be the qtuantity required of that ingredient, 

1. How much sugar worth 6, 8, and 10 cents a pound, 
must be mixed together, so that a pound of the mixture 
may be worth 1 cents ? 



OPERATION. 



6x = 1 + 3 = 4 of the sugar^ at 6 cts. a pound. 



15) 

in/ 



10-^ = 



8 cts. 
" 10 cts. 



Explanation.— By taking one pound of each kind of the 
sugar, we shall receive on the 10 cent quality, 4 cents more 
than the average price of the mixture, and on the 6 cent qual- 
ity 1 cent less than the average price. The gain and the loss 
on the different qualities of sugar are to be equal ; therefore 
the quantities taken must be universally proportional to the 
gain and the loss on the respective qualities. 

Rkmark.— Question! of this kind admit of an indefinite namber of answers. * 
It is obvious if we take any other quantities which are to each other, as 4, 1 
and 1 ; as 8, >i and 2 ; 1*2, 3 and 3, &c., that they will each satisfy the condi* 
tion of the question equally well. 

It is evident that there may be as many answers of different ratios, as there 
•re methods of connecting the several values of the ingredients. For example: 

2. How many pounds of tea, at 5, 6, 9, and 12 shillings 
4 pound, must be mixed, so that the mixture shall be 
worth 8 shillings a pound ? 





3+2=5 

7. 
= 1+4=5^ 
= 4+1=5 t 
= 3+^=5 3 
=2+3=5 ^ 
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3. How much wine, at |l 10 per gallon, 60 cents per 
gallon, and 40 cents per gallon, must be mixed together, 
so that the mixture may be worth 80 cents per gallon ? 

4. How much wine, at $1'60 a gallon, and water, at the 
usual rate, must be jnixed together, so that the compound 
may be worth $115 a gallon. 

6. How much of each sort of grain, at 46, 54, *I5, and 
85 i^ents a bushel, must be mixed together so that the 
compound may be worth 65 cents a pound ? 

CASE II. 

Art. 183. When one of the ingredients is limited to a 
given quantity. 

1. A merchant wishes to mix 60 pounds of tea, worth 
$1*20, with three other kinds, worth $110, 10 cents, and 
60 cents, a pound, respectively, so that the mixture may 
be worth $080 a pound. How many pounds of the last 
three kinds must be used ? 

OPERATION. 

|120>>. =20 1 r 60 pounds, worth $1 20 a pound. 

110>A = 10 3_l 30 " " $1-10 " 

TO^' ) = 30f ^ ^-"1 90 " "• $0-70 

60--^ =40 J 1120 " '' $0-60 "• 

Explanation. — By Case 1, we obtain 20, 10, 30, and 40 
pounds, respectively, which meets the requirements of the 
question, were neither of the quantities limited ; but there is to 
be 60 pounds of that which is worth $1*20 a pound. We there- 
fore, multiply the 20 opposite the $1 20 by such a number as 
will cause the product to become 60, which I find to be 3, and 
to preiserve the value of the mixture the same per pound, we 
multiply all the other proportional quantities by the same 
number. 

2. How much oats, at $40 a bushel ; barley, at $45; 
and corn, at $-*l5, must be mixed with 60 bushels of rye, at 
$'85 a bushel, so that a bushel of the mixture may be worth 
$•60? 

3. How much sugar, at 5, 8, and 10 cents a pound must 
be mixed with 64 pounds, at 12 cents a pound, so that the 
mixture may be worth 9 cents a pound ? 
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4. A merchant has 40 pounds of tea, worth $1-50 a 
pound, which he wishes to mix with four other kinds, worth 
95, 15, 60, and 40 cents a pound respectively. How much 
must he take of each of these four kinds, so that the mix- 
ture shall be worth 80 cents a pound*? 

CASE III. 

Art. 184. When the whole mixture is to ecmsist of a 
certain quantity. 

1. A merchant has sugar worth 5, 6, 9, and 12 cents a 
pound; — with a mixture of these he wishes to fill a hogs- 
head that shall contain 220 pounds. How much of each 
kind must he take, so, that the compound may be worth 
8 cents a pound ? 

OPERATION. 

r 88 pounds at 5 cents a pound. ) 

oo ) 22 " 6 " " I A 

-^^ = j 44 (( 9 c( C4 f Ans. 




1 66 '' 12 



10)220 



22 5 R^tio of the sum of the proportionate quantities to 
{ the number given. 

Explanation — The sum of the proportionate quantities, 
(found by Case 1,) is 10 ; the whole number of pounds that is 
to compose the mixture, is 220; therefore, I must take ^^ 
times as much as the sum of these proportionals, which is 22 
times each proportionate quantity. 

2. How many gallons of water, brandy, and rum, must 
be taken, so as to make a mixture of 90 gallons, worth 80 
cents a gallon; providing the water is of no value, the 
brandy being worth $120 a gallon, and the rum, 60 cents 
a gallon ? 

Remark. — Archimedes employed the above in detecting the fraud respecting 
the crown of Hiero, king of Syracuse. The king had ordered « crown of pure 
gold to be made ; but 8".spectlng his artist to have mixed alloy with it, he re- 
quested Archimedes to determine the fact without injuring the crown. To 
do this, Archimedes took- a piece of pure gold, and another of alloy, each 
equal in weight to the crown, placing them respectively in a vessel filled 
with water and observing the quantity of water expelled by each he readily 
determined that the crown was composed of gold and alloy ; also the exact 
proporUon in which these ingredients were ucf^. 
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3. Suppose the weight of the crown and of each mass 
to be 10 pounds ; and that being placed in water, the alloy 
expelled 92 lbs., the gold .52 lbs., and the crown '64 lbs. 
Of how much gold, and of how much alloy, did the crown 
consist ? Ans. 3 lbs. of alloy, aM 7 lbs. of gold. 

OPERATION. 

«4 1 3=11 X25=j?PO-^-fjSrl Ana. 
•40)10-00 
25 



CHAPTER VIII. 

PERCENTAGE. 



Art. 185. The term per cent, is derived from the 
Latin words per and ce7Uumj which signify, by the hundred. 
Percent, therefore, is any sum or number on a hundred, 
whatever be the denomination. Thus, 5 per cent., signifies 
6 for every hundred, or 5 hundredths ; 8 per cent, signifies 
8 for every hundred, or 8 hundredths^ &c. 

We have already learned that hundredths can be ex- 
expressed either as a common, or as a decinal fraction ; thus, 
6 hundredths =tK = •^^; ^ hundredths= Tfy=.08, &c. 
In all our calculations in percentage, the rate per cent, is 
written in the decimal form. 

Art. 186* Percentage is extensively used in mercan- 
tile transactions, and more or less in the transactions of 
all other kinds of business ; such as Assessment of Taxes, 
Insurance, Puties, Profit and Loss, Interest, Discount, 
Ac, &c. 

Art. 187. Finding the percentage on any sum or 
quantity. 

1. What is 5 per cent, of 225 barrels of sugar f 
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OPERATION* 
225 

.05 



1125 
It may also be solved thus ; 5 per cent, is yl^ = ^^ of the 
given quantity. Therefore, ^V of 225 barrels = 1125 barrels, 
18' 5 per cent, of 225 barrels. 

2. What is 6 per cent, of $140 ? 

3. What is 8 per cent, of $340 ? 

4. What is 35 per cent, of $380 ? 

6. What is 47 per cent, of $16035 ? 

6. What is 12^ per cent, of 146 yards of cloth ? 

7. What is 14f per cent, of 864 gallons of molasses ? 

8. What is 16| per cent, of 8472 barrels of flour ? 

9. A man, having $9684, lost by an investment 12| 
per cent, of it ; how much had he remaining ? 

10. Bought 24 head of cattle at $25 a head, and sold 
them, at 25 per cent, advance ; how much did I gain ? 

11. A merchant having $8645, gave 14 per cent, of it 
for silks; 28 per cent, of it for flour; 43 per cent."" of it 
for broadcloth; and the remainder for sugar. How many 
dollars did he spend for each ? ^ 

12. A farmer raising 987 bushels of wheat, gives 9 per 
cent, of it forgathering it; 10 per cent. of the remainder 
for thrashing; and 10 per cent, of what now remains for 
flouring. How much has he remaining ? 

13. A merchant bought 563 barrels of cider for $2837; 
and sold 45 per cent, of it, at $6*85 a barrel ; 35 per cent, 
of it, at $712^ a barrel; and the remainder for what it 
cost. How much did he gain by the operation ? 

14. A speculator invested $8640 in a speculation, and 
lost 25 per cent.; he then invested the remainder in a 
speculation and gained 15 per cent. ; he now invested this 
amount in speculation and gained 24 per i^eut. How 
much did he make by the operation ? 

Insurance. 
Abt 188. Insurance is ap agreement by which a 
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company, or individuals, 'obligate themselves to make good 
any loss o: damage of property by fire, shipwreck, or other 
casual ties. 

The written agreement of indemnity issued by the In- 
sur&rSf sometimes called the underwriters^ to the persons 
whose property is insured, is called the Policy. 

The insurance is effected in consideration of a sum of 
money, called a Premium, which is estimated at a certain 
rate per cent, on the amount insured, and is paid before- 
hand, to the insurers. 

1. If A gets his ship and cargo insured for $86950, 
from New York to Liverpool, at 2 per cent.; how much 
will be the amount of the premium ? 

2. An insurance of $18640 was effected on the ship 
Baltic, at 2^ per cent. How much did the premium 
amount to ? 

3. A dwelling, yajued at $1485, was insured, at f of 1 
per cent. How much was the premium ? 

4. A steamboat, valued at $55016, has an insurance 
effected on | of its value, at 3f per cent. How much is 
the premium ? 

5. A gentleman has his dwelling insured for $8640, at 
29 cents on $100. What is the premium ? 

6. A person at the age of 40, effects an insurance on 
his life for 3 years for the sum of $12800, at the rate of 
$1*95 on $160 per annum. How much is the annual pre- 
mium ? 

T. An individual, going to California with the intention 
of returning at the expiration of 3 years, effects an insu- 
rance of $9988 on his life, at ^ of f of 1} per cent, per 
annum. How much is the annual premium ? 

Stocks, Brokerage and Commission. 

Art. 189. Stocks are government funds, and the cap- 
ital of incorporated institutions, such as banks, railroad 
and manufacturing companies, &c. Stocks are divided 
into shares, usually varying from $50 to $500 each, the 
market value of which is at times variable. ^ 
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The far value of a share is its original cost. When it 
sells for more thaa its original cost, it is said to be abcn;e 
'pavy or at an advance ; when it sells for less, it is helow 
far, or at a discount. 

The rise oi fall in stocks is computed at a certain per 
cent, on the par value of the shares. 

Art. 190. Brokerage is the percentage paid to bro- 
kers, or dealers in stocks, money, bills of credit, and for 
the transaction of business. 

Art. 191. Commission is the percentage paid to agents 
and commission merchants, for the purchase, sale, or care 
of property, and for the transaction of other business. 

The rate per cent, of Brokerage or Commission, varies 
in different places, and depends upon the nature of the 
business transacted. 

1. What will $9864 par value of bank stock cost, at 
18 per cent, advance ? 

Remark.— Find 18 per. cent, of $9864 and add it to the $9864 ; the sum 
will be the amount required. 

2. How much must be given for 25 shares in the Hud- 
Boon River Railroad, at 12^ per cent, advance, the shares 
being $340 each ? 

3. What is the value of 21 shares of canal stock, at 
18f per cent, advance, the shares being $150 each ? 

4. How much will be the cost of 18 shares of bank 
stock, at 1*1} per cent, below par, the shares being $240 
each ? , 

5. Bought 81 shares of a certain stock, at 13^ percent, 
below par, and sold the same, at 1*1 J per cent, above par; 
how much did I gain, the original shares being $184 
each? 

6. A gentleman paid a broker | of 1 per cent, to invest 
$84860 in government funds. How much was the bro- 
kerage ? 

t. A lady, having $8484 1, paid an agent If per cent, 
commission a year, to take care of it for her. To how 
much did the commission annually amount? 

8. An agent sells 8484 barrels of flour, at $5-8tl a 
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barrel, and charges 1 J per cent, commission. How much 
money must he pay to his employer after retaining his ^ 
commission ? 

9. A merchant, having 8646 barrels, gave an agent 2} 
per cent, commission for selling it. How much did the 
merchant receive, after deducting the commission, if it 
were sold, at $15-8ti a barrel ? 

10. A bank, failing, has in circulation $984840, and is 
able to pay only 81 J per cent. How much money has the 
bank on hand ? 

11. A broker in New York exchanged $87846 on a 
certain bank in Ohio, for | per cent. How much was the 
brokerage ? 

12. A merchant in Cincinnati sends to a commission 
merchant in New York $4536'42 to lay out in goods, after 
reserving bis commission, which was 6 per cent. How 
much was his commission ? 

Solution. — It will be understood that .the agent receives 5 
per cent, or j J^ = ^^ of the money laid out for goods only, 
and not of his commission ; therefore, if to -^^^ ("his commis- 
sion,) we add |^, (the money expended for gooas,) we have 
1^ equal to the sum of the commission and amount paid for 
the goods, which is $4536*42. Hence, ^V of the money paid 
for the goods, (which equals the commission,) is -^j ^^ $4536*42 
= $20602; and IJ,- the amount paid for goods, is 20 times 
$206*02 = $4120-40. 

13. A farmer sends to a broker $84672, to be invested 
in government funds; after deducting the brokerage which 
was, at 4 per cent, on the amount invested. How much 
was invested, and how much was the brokerage ? 

^ 14. A commission merchant receives $14760 to pur- 
chase silk, with what remained after deducting his com- 
mission of 2^ per cent. How many pieces of silk did he 
buy, providing it was $32 a piece ? 

Custom House Business. 

. Art. 192. Duties are taxes levied by government on 
goods imported. 
These duties constitute the revemid of the country, and 
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are collected by Custom House officers, at the ports of 
entry. 

Duties are specific or qd valorem, A sfpmfic duty is a 
certain sum imposed, on a ton, cwt., hogshead, bushel, 
yard, &c., regardless of the value of the commodity. 

An ad valorem duty is a certain percentage, on the cost 
of the articles in the country from which they are im- 
ported. 

Gross weight is the entire weight of the commodity, 
together with the cask, box, or bag, &c., containing it. 

Tare is an allowance made for the weight of the cask, 
box, or bag, &c., containing the meichandise. 

Draft is an allowance for waste. Leakage is an allow- 
ance of 2 per cent, for the waste of liquors in transpor- 
tation. 

Net wdght is what remains after all deductions. 

The usual allowance for draft is as follows: — 





lbs. 


lb. 


ibg. 


lbs. 


On 


112 


1 


From 336 to 1120 


4 


From' 


112 to 224 


2 


^* 1120 to 2016 


7 


t( 


244 to 336 


3 


More than 2016 


9 



Note— The drc^ft although it is not mentioned in the quel tion, must be d» 
ducted, before the other stated allowances are made 
in ad valorem duties no deduction is made. 

Art. 193. To find the specific duty on goods. 

From the given quantity deduct all allowanUj amd multi- 
ply the remainder by the duty on a unit of the given qua/ntity. 
The product will be the required duty, 

1. What is the duty on 12 barrels of sugar, each weigh- 
ing 175 pounds gross, at If cents a pound; tare 20 per 
cent. ? 

OPERATION. 

Gross weight, 2100 lbs. 

Draft subtracted, 9 lbs. 



2091 lbs. 
20 per ct. of 2091 lbs. tare, 418-2 

Net weight, 16728 lbs. X 'OIJ = $29274, daty. 
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2. What is the duty on 4 hogsheads of sugar, each 
weighing 1280 lbs. gross, at 2 J cents a pound; tare 14 
per cent. ? 

3. What is the duty on 420 bags of coffee, each weighing 
240 pounds, at 3 cents a pound ; tare, 3 per cent. ? 

4. What is the duty on 210 bags of coffee, the gross 
weight of each bag being 190 lbs., invoiced* at 5 cents a 
pound; the tare being 5 per cent., and the duty 26 per 
cent. ? 

5. When there is a duty on tea, of 10 cents a pound, 
what must be paid on 45 chests, each weighing 120 lbs. ; 
tare 10 per cent. ? 

6. At 35 per cent, ad valorem, what will be the duty 
on 436 yards of satin, at $1*75 a yard ? 

t. What is the duty on 85 bags of pepper, each weighing 
140 lbs. gross, invoiced at 6^ cents a pound, at 3^ per 
cent. ; tare 5 per cent. ? 

8. What is the ad valorem duty, at 37^ per cent., on 40 
pieces of silk, each containing 35 yards, invoiced at $2*25 
a yard ? 

9. What is the duty, at 18 cents a gallon, on 15 casks 
of wine, each containing *I5 gallons ? 

10. What is the ad valorem duty, at 62 J per cent., on 
a case of silks, invoiced at $95800 ? 

11. What is the duty on 10 barrels of Spanish tobacco, 
each weighing 145 lbs. gross; tare 8 per cent., at 6J cents 
a pound ? 

12. What is the duty, at 40 per. cent, ad valorem, on 15 
cases of French* broadcloth, each case containing 25 pieces, 
and each piece 35 yards, invoiced at $3*95 a yard ? 



Assessment of Taxes. 

Art. 194. Taxes are moneys paid by the people, to 
defray government expenses. Taxes are assessed on the 
citizens in proportion to their real estate\ and jpersonal pro* 

* An invoice is a list of the articles imported, and the cost thereof. 
\ Real EataU ii immoyable property, as lands, houses, &c. 
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verty* except the poll-tax^ which is so much for each male 
individual over 21 years of age, regardless of his property. 

Before taxes are assessed, an inventory of all taxable 
property in the state, county, or town in which they are 
to be paid, must be made ; together with a list of the 
number of individuals liable to pay a poll-tax. 

Then, from the sum to be raised, subtract the amount 
of the poll-taxes, and divide the remainder by the amount 
of taxable property, which will give the sum to be paid on 
$1, and multiply this som^expressed in decimals, by each 
man's inventory, and the product will be the tax on his 
property. 

1. A tax of $840* 15 is to be raised in a town containing 
65 polls. The taxable property in the town amounts to 
$4»000. Each poll-tax is 0.75. What will be A's tax, 
whose property is valued at $315, and who pays one poll ? 

Ans. |6-94 nearly. 

OPERATION. 

$0 75 $840-75 the tax to be raised. 

65 48*75 the amount of poll-taxes. 

375 $79200 Remainder. 

450 



$48*75 the amount of poll-taxes. 

^793^ = -0165 the tax on $1. 
375 X -0165 = $61875 tax on property. 
•75 poll-tax. 

$6-9375 A^mount. ' 
Explanation. — We find the amount of the poll-taxes to be 
65 X $-75 = $48 75, which we.deduct from $840 75, and have 
$792. If on $48000 there are $792 taxes to be paid, on $1 
there must be paid ^^^^ of $792 = $0 0165, and on $375, A's 
inventory, 375 times $0165 = $6*1875. This being increased 
by 1 poll-tax == $6*94, A's tax. 

Remark.—- After having determined the amount to be paid on $1, the work 
of determinine the tax of each particular individual maybe facilitated bj 
forming the following table. If we desire to find the tax on $600. remove the 
decimal point in the tax on $5 two places to the right, and we have $S 25, th« 

* P«r§imot Properly i^ that which ii morable, af money, famiture, eattle, lt& 



Digitized by VjOOQ IC 



ARP. 195.] 



PROFIT AND LOSS. 



183 



tax on $500. The pupil will readily understand the application of this table, 
and will also perceive thai it is the best one that can be formed, although not 
the one usually given by arithmeticians. 
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2. By the above table, what would be the tax on $984, 
there being 1 poll ? 

3. If I pay 4 polls, and am worth jjlt 18*40, how much 
is my tax ? 

4. How much is that man's tax, who pays 2 polls, and 
is worth $284-8^ ? 

5. . How much is that man's tax, who pays 3 polls, and 
is worth $8912-50 ? 

6. How much is that man's tax, who pays 5 polls, and 
is worth $1784-84? 

7, How much is that man's tax, who is worth $1984-35, 
and pays 2 polls ? 

Profit and Loss. 

Art. 195. Profit and Loss refer to the amount which 
the merchant or other business man, gains or loses in busi- 
ness transactions. 

1. Bought 47 barrels of sugar, at $14*87 J a barrel, and 
sold it at $1612^ a barrel. How much did I gain ? 
* 2. Bought 184 cords of wood, at $3 18f a cord, and 
sold it, at $4 '371 a cord. How much did I gain by the 
operation ? 

3. Bought 387 barrels of flour, at$5-93f a barrel, and 
sold it, at $6*75 a barrel. How much was the gain ? 

4 Bought 16 barrels' of sugar, each coataiuing 195 
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poaDds, at $13*84 a barrel, and sold it for $.09| a ponnd. 
How much was the gain ? 

6. Bought flour, at $6*20 a barrd, and sold it so as to 
gain 20 per cent. ; for how much did I sell it a barrel ? 

Solution If on 100 cents I gain 20 cents., on I'cent. I will 

gain yI^ of 20 cents = ^ = } of a cent. Therefore, I gain J 
of what it cost, ^ of $6-20 = $1-24, which added to the cost 
equals $7*44, what I must sell it for. Or, 

Find 20 per cent, of $620 ; thus, $6-20 X -20 == $1-24; to 
which add the cost, and we have $7*44^ what it mast be sold 
for a barrel. 

6. Bought broadcloth, at $5*85 a yard, and sold it so 
as to gain 25 per cent. ; for how much did I sell it a 
yard ? 

7. A horse was bought for $285 75; for how much 
must it be sold to gain 20 per cent. ? 

8. A merchant bought 185 barrels of pork, at $18*95 a 
barrel ; but it becoming damaged, he was obliged to lose 
35 per cent, on the sale of it. How muqh did he receive 
for it all ? 

9. A merchant bought 25 pieces of silk, each contain- 
ing 37^ yards, for $675*40, and sold it so as to gain 33| 
per cent. For how much did he sell it a yard ? 

10. A quantity of butter was bought for $150, and sold 
for $200 ; how much was the gain per cent. 

Solution.— On $150 the gain is $200— $150 = $50. If on 
$150 there is a gain of $50, on $1, the gain will be y^ of $50 
= /^ = I of a dollar, or 33i per cent.1 

11. A gentleman invested 4280 in speculation, and at 
the end of a year realized $5350 ; how much per cent, did 
he gain ? 

12. A horse was bought for $240, and sold for $400; 
how much was the gain per cent ? ♦ 

13. A gentleman sold a horse for $150, and thereby 
gained 25 per cent. ; how much did the horse cost him ? 

Solution. — If he gained 25 cents on 100 cents, on 1 cent, he 
gained y^/y = | of a cent. Therefore, he gained { of what the 
horse cost him, which added to J, the cost of the horse, ss | of 
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the cost of the horse, which is eqaal to $150, what he sold 
the horse for; and j, == J of $150 = $30; and f, the cost of 
the horse, =s 4 times $30 = $120. 

14. A quantity of salt was sold for $864, which was 
33| per cent, more than it cost him; how much did it cost 
him? 

15. If in 1 year the principal and interest of a certain 
note, at 9f per cent., amount to $12000. How much was 
the face of the note ? 

16. A quantity of rye was sold for $1896, which was 
18| per cent more than it cost. How much did it cost ? 

PRACTICAL QUESTIONS IN PROFIT AND LOSS. 

1. If I buy 218 yards of broadcloth, at $4*64 a yard, 
and sell it at $6*95 j^ a yard; how much do I gain by the 
operation ? 

2. If I pay $846 for a quantity of wheat; for what 
must I sell it to gain 23| per cent. ? 

3. Sold 149 barrels of cider, at $4*8*1^ a barrel, and 
thereby gained 3*1^ per cent. What did it cost a barrel ? 

4. Bought 480 gallons of molasses, at 28 cents a gallon, 
and sold it for $168. How much did I gain per cent. 

5. A house that cost $1500, was sold for $1250. What 
was the loss per cent. ? 

6. A farm that cost $6500, was sold for $9100. What 
was the gain per cent. ? 

7. Bought raisins, at $3 a box; how much will be the 
loss per cent, if I sell it, at $2*50 a box ? 

8. Sold 280 yards of cloth for $700, and thereby gained 
25 per cent., for how much should I have sold it t yard, 
to lose 20 per cent. ? 

9.. If I sell 1 5 yards of broadcloth for $66, and thereby 
gain 10 per cent., how ought I to have sold it a yard to 
have lost 25 per cent. ? 

10. A quantity of wheai was sold for $360*90, which 
was 10 per cent, less than its original cost.; what would 
have been the gain per cent if it had been sold for 
$45015 ? 
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11. Sold 45 boxes of damaged raisins for $103*50, which 
was at a loss of 8 per cent. ; how should I have sold them 
a box to have gained 3 per cent. ? 

12. A house and lot was sold for $2100, which was 
8 per cent, more than its value; what would have been 
the gain per cent, if it had been sold for $2833*3 ? 

13. A mechanic built a house for $1980, which was 10 
per cent, less than what it was worth; how much should he 
have received for it so as to have made 37| per cent. ? 

14. A gentleman sold two farms for $3680 a piece; for 
one he received 25 per cent, more than its value; and for 
the other, 25 per cent, less than its value. Did he gain or 
lose by the operation, and how much ? 

15. A merchant sold two boxes of goods for $540 a 
piece; on one he gained 20 per cent, and on the other he 
lost 20 p^r cent. Did he gain or lose by the operation, 
Send how much ? 

16. A speculator sold two building lots for $1200 a 
piece, on one he received 37^ <per cent, more than it was 
worth, and on the other 25 per cent, less than what it was 
worth. Did he gain or lose, and how much ? 

SIMPLE INTEREST. 

Art. 196. Interest is money due for the use of money 
or its equivalent ; and is estimated at a certain rate jper 
cent, per annumj which is generally fixed by law. 

The Principal is the sum on which the interest is paid. 

The Amount is the sum of the principal and interest. 

By t per cent, is meant 1 cents on 100 cents, $T on $100, 
or 7 071*100, whatever be the denomination. 

The rate per cent, is different in different States. In 
the State of New York it is 7 per cent,, and in the New 
England States it is 6 per cent., &c. 

CASE I. 

1. What is the interest on $68C for 6 years, at t per 
cent.? 
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OPERATION. 

$•07 inU of $1 for 1 year. 
6 

$•42 " « " " 6 years. 
680 

3360 
252 



$285-60 int. of $680 for 6 years, at 7 per cent. 

Explanation. — If the interest of $1 for 1 year is 7 cents, 
the interest for 6 years will be 6 times 7 cents, equal to 42 
cents. If the interest of $1 is 42 cents, the interest of $680 
is 680 times $-42, equal to $28560. 

Remark. — Much care fhould be taken to keep the decimal point in its 
proper place. 

2. What is the interest of $470 for 4 years* at 7 per 
cent. ? 

3. What is the interest of $683 for 2J years, at 6 per 
cent. ? 

4. What is the interest of $846-47 for 3f years, at 7 
per cent. ? 

5. What is the interest of $86*42 for 3^ years, at 8 per 
cent. ? 

6. What is the interest of $224*45 for 6| years, at 6 per 
cent. ? 

7. What is the interest of $249*98 for 4} years, at 7 
per cent. ? 

8. What is the interest of $1*84 for 7 years, at 5J 
per cent. ? 

9. What is the interest of $16-37i for 3^ years, at ^ 
per cent. ? 

10. What is the interest of $216- 12 J for 4| years, at 
8| per cent. ? 

CASE n. 

To Jnd the interest on any sum of money, for any given 
time, at 6 per ceii%. 
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' The interest of $1 for 12 months, (or 1 year,) is $0 06, 
which is equal to half the number of months. Therefore, half 
yf the number of months equals the interest^ in cents, of $1 for 
the same number of months. The interest of $1 for 12 months 
being $0 06, the interest for 2 months, (= y\, or | of a year,) 
is i X $006 = $0-01: Again, 6 days is = ,j^ or ^ of 2 
months of 30 days each ; therefore, the interest of $1 for 6 
days is iV X $001 = $0-001. Therefore, one-sixth of the num- 
ber of days equals the interest, in mills, of $l/or the same numbet 
of days. 

Hence, to find the interest of $1 for any given time, at 6 
per cent : 

Call half the number of months cents, and one-sixth the 
number of days, mills. The interest of $1 being found, 
multiply it by the number of dollars in the given princi- 
pal, and the product will be the interest requ'red. 

1. What is the interest of $58t*36 for 2 years 4 months 
and 24 days at 6 per cent. ? "^ 

operation. 

2 years 4 months =: 28 months. Calling the half of the 
28 months cents, we have ; 

$14, int. of $1 for 2 years and 4 months, at 6 per ceni. 
Calling J of the 24 days mills, we have ; 

$004, int. of $1 for 24 days, at 6 per cent. 
Hence, $ 14, int. of $1 for 2 yrs. 4 mo. at 6 per cent. 
•004, " '' " " 24 days, at 6 per cent. 

$ .144, ( gives the int. of $1 for 2 yrs. 4 mo. 24 days, at 
587-36 j 6 per cent. 

864 

. 432 

1008 
1162 
•720 

$84-57984 ( int. of $587- 36^ for the given time and the given 
j rate per cent. 

2. What is the interest of $84*25 for 1 year and 6 
months, at 6 per cent. ? * 
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3. What is the interest of $184*50 for 3 years and 8 
months, at 6 per cent. ? 

4. What is the interest of $2t3-84 for 2 years and 9 
months, at 6 per cent. ? 

5. What is the interest of $84*7*80 for 4 years 7 months 
and 12 days, at 6 per cent. ? 

6. What is the interest of $684*45 for 3 years 8 months 
and 18 days, at 6 per cent. ? 

7. What is the interest of $849*95 for 5 years 5 months 
and 6 days, at 6 per cent. ? 

RsMAEx. — ^To find the Amount add the principal and intereit together. 

8. What is the amonnt of $684*45 for 2 years 3 months 
and 18 days, at 6 per cent. ? 

9. What is the amount of $483*85 for 3 years 5 months 
and 24 days, at 6 per cent. ? 

10. What is the amount of $101*01 for 6- years 8 
months and 14 days, at 6 per cent. ? 

11. What is the amount of $849*85J for 2 years 9 
months 26 days, at 6 per cent. ? 

12. What is the interest of $88*88 for 4 years 11 
months and 22 days, at 6 per cent. ? 

CASE III. 

Art. 197. To find the interest on any given sum for 
any given time, at any given rate per cent. First, Jmd 
the interest of $1 for the given timej at 6 jper cent.^ (See 
Case 2;) then take as many sixths of the interest as are equal 
to the given fer cent.^ which will be the interest of $1 for the 
given time and rate per cent.; then multiply this interest ^by 
the principal. 

If the interest is at 7, 9, or 11 per cent., &c., it is 
evident that, if to the interest of $1, at 6 per cent., we add 
its i, I, or I, &c., it will give the interest of $1, at 7, 9, or 
11, per cent., &c., respectively. If the interest is at 2^3, 
or 5 per cent., &c.; then, from the interest of $1, at 6]per 
cent., we must take its |, ^, or }, &c., which will give the 
Interest of $1, at ^ 3, or 5 per cent., &c., respectively. 
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1. What is the interest of $260 for 1 year 6 months and 
18 days, at 8 per cent. ? 

OPERATION. 

$•093, int. of $1 for the given time, at 6 per cent. 
'OZlj^two-siocths of the above interest. 

$-124, int. of $1 for the given time, at the given rate per cent 
260 

7440 
248 



$32*240 interest required. 

2. What is the interest of |84'r6 for 2 years and 10 
months, at 1 per cent. ? 

3. What is the interest of $65*65 for 1 year 11 months 
and 23 days, at 1 per cent. ? 

4. What is the interest of $384-311 for 2 years and 9 
months and 16 days, at 8 per cent. ? 

5. What is the interest of $28495 for 3 years 8 months 
and 20 days, at 1 per cent. ? 

6. What is the interest of $841-31^ for 4 years 1 
months, at 1 per cent. ? 

I. What is the interest of $1284-62^ for 2 years 10 
months and 4 days, at 1 per cent. ? 

8. What is the interest of $884*88 for 4 years 5 months 
and 5 days, at 5 per cent. ? 

9. What is the interest of $84 1-65 for 5 years 9 months 
and 15 days, at 5 per cent. ? 

10. What is the interest of $8484*84 for *l years 4 
months and 20 days, at 4 per cent. ? 

II. What is the interest of $1465-81^ for 8 years 8 

months and 8 days, at 3 per cent. ? 

/ 

Remark. — If the principal be given in English money, reduce the shillingB. 
pence and farthing8,.to the decimal of a pound ; then proceed as ix Federal 
money. 

12. What is the interest of ^84 10* M, for 3 years and 
8 months, at 1 per cent. ? 
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13. What is the interest of £U5 15s, Sd, for 2 years 
and 6 months, at 7 pei^cent. ? 

14. What is the interest of ^2284 125. lOd, for 1 year 
8 months and 12 days, at 8 per cent. ? 

15. What is the interest of ie384 10*. 6d. for 3 years 
8 months and 24 days, at 7 per cent. ? 

Art. 198. The following method of computing interest 
avoids the use of fractions, and may, therefore, be preferred 
by some. 

We shall in accordance with general usage, reckon 30 
days to the month, and 12 months to the year. 

1. What is the interest of $460 for 2 years 1 months, 
at 9 per cent. ? 

OPERATION. 

$460 
•09 

$41-40, interest for 1 year. 
31 



4140 
12420 

12)1283-40 



$106-95 interest required. 

Explanation ^I find the interest of $460 for 1 year, (12 

months.) at 9 per cent, to be $41*40. In the given time there 
are 31 months. If the interest of $460 for 12 months is $41*40, 
for 1 month it is A as much : and for 31 months, it is 31 times 
-^ — 3^ of $41*40^= $106 95. Hence, to find the interest of 
any sum, when the time is given in years and months, 

Multiply the interest of the principal for 1 year hy the 
immber of months and divide the produd; 5y 12. 

For a similar reason, when the time is given in years, 
months and days. 

Multiply the interest of the principal for 1 year by the 
mbmber of days and divide the product by 360, the quotient 
mil be the interest required. 
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It may be iDferred from what has already been remarked, 
that none of the preceding methods of computing interest is 
strictly correct j however they are in general use. The follow- 
ing correct method is adopted by many bankers and brokers. 

Art. 1 99. Multiply the interest of the principal for 1 
year by the exact number of days it has been on interest^ and 
divide the product by 365, the quotient wiU be the interest 
required. 

2. What IS the interest of $120 for 2*years 9 months 
and 25 days, at 8| per cent. ? 

OPERATION. 



5760 
360 

61*20 intereist for 1 year. 
I years 9 months 25 days = 1015 days. 

30600 
6120 
6120 



360)6211800($172-55 interest required. 
360 

2611 
2520 

720 
&c. 

RcMAKK. — The aboiie auestion is solved by the method given nnder Art. 
198. The pupil should also solve the same and the following questions by 
Art. 199, that he may discover the dlAerence between the correct and the 
Incorrect method of calculation. 

3. What is the interest of $14*40 for 3 years T months, 
at 1 per cent. ? 

4. What is the interest of $25*20 for 4 years 5 months 
and 11 days, at 9 per cent. ? 
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5. What is the interest of |100'80 for 5 years 9 months 
and 20 days,, at 5 per cent. ? 

6. What is the interest of $201*60 for 3 years 1 months 
and 25 days, at 6 per cent: ? , ^ 

'7. What is the interest of $403*20 for 3 years 8 months 
and 8 days, at 8^ per cent, ? 

8. What is the intereot of $806*40 for 4 years 5 months 
and 21 days, at 3^ per cent. ? 

9. What is the interest of $120 for 6 years 6 months 
and 6 days, at 5^ per cent. ? 

10. What is the interest of $1440 for 1 year 9 months 
and 15 days, at 8^ per.cent. ? 

Art. 200. Many prefer to calculate interest by mtdti- 
flying the, principal hy the rate per cemt,^ and this product by 
the rmmber of years ; then add the, interest for the months and 
days f found by means of aliquot parts , to the last product. 



ALmUOT PABT8 OF 


▲ TEAR OR MOirru. 


mo. yr. 

3 = { 

4 = ^ 


days. mo. 

Ill 

6 = 7 

10 = y 


6 S=8 4 


7 = ^ 


12 = 1 


9 = 1 


15 = 1 
18 = 1 
20 = 1 


10 = 1 


11 = H 1 


&c, &c. 



Remark. — ^It is etistomary in the calculation of interest, to reckon SO days 
to the month, and Vi months to the year, although this is not true, as some of 
the monllis contain more, sund one of them less than 30 days ; hence, the results 
obtained in these calculations are sometimes too large, and at other tiro^8 too 
tmall. yet they are sufficiently correct for all practical purposes. But should 
it be desired to compute the interest with more accuracy, it may be done by 
finding ti^e number of days the principal has been on interest, by the table, and 
eonsider this number of days as such a part of 860, a year. {See Art. 199.) 

* 1. What is the interest of $240'50 for 3 years 4 months 
and 15 days, at 8^ per cent. ? 

9 
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I mo. «= 4 yr- 
I mo. 



15 days == | m 
or i of 4 mo. 



OPERATION. 

$ 240-50 
•OSJ 

19-2400 
1-2025 



$20-4425 interest for 1 year. 
3 



$61-3275 interest for 3 years. 
6-8141| interest f(yr 4 months. 
•8517| interest for 15 days. 



$68-9934+ interest required. 



1. What is the interest of |120012J for 6 years and 4 
months, at 5 per cent. ? 

2. What is the amount of |8t'95 for 2 years 3 months 
and 20 days, at 7 per cent. ? 

3. What is the amount of $47*84 for 4 years 1 month 
and 25 days, at 6| per cent. ? 

4. What is the amount of $144*44 for 3 years 6 months 
and 18 days, at 7^ per cent. ? 

5. What is the amount of $650*30 for 3 years 7 months 
and 12 days, at 7| per cent. ? 

6. What is the amoun4} of $460*40 for 4 years 8 months 
and 15 days, at 8f per cent. ? 

7. What is the interest of $64012^ from Jan. 24th, 
1840, to March 28th, 1841, at 6^ per cent. ? 

8. What is the interest of $485*9HJ from Feb. 5th, 
1842, to Aug. 20th, 1844, at 7^ per cent. ? 

9. What is the interest, at 5| per cent^ of $846*84, 
from Jan. 8th, until Nov. 20th ? 

10. What is the interest, at 8| per cent., of $384*25 
firom Jan. 12th, 1853, to April 4th, 1854 ? 

11. What is the amount of $144*45 from Aug. 29th 
1852, to Nov. 28th, 1853 ? 

12. What is the interest of $1200*12J from May 22nd 
1852, to Sept. 9th, 1854 ? 

13. What is the interest, at 9| per cent, of $145*50 
from July 14th, 1851, to Sept. 9th, 1853 1 ' 
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.14. What is the interest of $846*80 from Sept. 8th, 
1841, to Aug. 8th, 1853 ? 

1§. What is the interest of $t84-93J from Feb. 2nd, 
1850, to April 24th, 1854 ? 

FBOBLEKS IN INTEREST. 

Art. 201. The Principal, Time, Rate per cent., and 
Interest, have snch a relation to one another, that any 
three of them being given, the remaining one can readily 
be &nnd by analysis. , 

NoTK. — ^For a complete analysis of Intere$t, DiteotttU and Percentage of every 
description, see the last chapter in the " American intellectual Arithmetic." 

Problem 1. — Given the rate per cent., time and interest 
to find the principal. 

1. What principal will, in 2 years and 6 months, at 6 
per cent, give $6* 18 interest ? 

Solution. — 2 years and 6 months equals | vears. The in 
terest of $1 for 1 year is 6 cents, and for i of a year, ^ of 6 
cents = 3 cents ; and for | years, 5 times 3 cents = 15 cents. 
If the interest on 100 cents is 15 cents, on 1 cent it is j^ of 
15 cts. == -^ = ^ of a cent. Therefore, -^jf of the principal 
equals the interest, which is $6*18 ; and ^ of th^ principal = 
I of $618 = $2-06, and |J, the principal = 20 times $2-06 = 
$41-20. 

Remark. — A similar method of analysis without further . Uustration can 
be readily applied by the pupil to all the following problems. 

The interest on any snm is as many times greater than 
the interest on $1, as that sum is greater than $1. Hence, 
questions like the above may be solved by dividing the 
given interest by the interest of $1, at the given rate per cent, 
for the given time, * 

2. What principal will, in 4 years and 9 months, at 8 
per cent., give $19*38 interest ? 

3. What principal will, in 3 years 8^ months and 15 
days, at 7 per cent., give $111'65^ interest? 

4. What principal will, in 4 years 9 months and 18 
days, at 6 per cent., give $86*688 interest ? 
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5. What principal will, in 10 years 10 months and 20 
days, at 6 J per cent., give $14 11653 interest ? 

Problem 2. — Given the principal, the rate per cent., 
and the interest, to find the time. 

1. In what time will $26, at 6 per cent., give $1*95 
interest ? 

Art. 202. The interest on a given prhicipal is in pro- 
portion to the timef other things remaining the same. 
Hence, to find the time, the other three things being given; 
Divide the given interest by the interest of the given principal, 
at the given rate per cent, for 1 year; or solve it by 
Analysis. 

2. In what time will $300, at 8 per cent., give $20 
interest ? 

3. In what time will $90*25, at 6 per cent., give $4"t5 
interest ? 

4. In what time will $284*15, at 6f per cent., give 
$18'75 interest? 

6. In what time will $114*95, at Tj per cent., give 
$34-8H interest? 

Problem 3. — Given the principal, the time, and the 
interest, to find the rate per ceni ? 

1. The interest of $66, for 10 months is $3 25. What 
is the rate per cent. ? 

Art. 203. The interest on a given principal is in pro- 
portion to the rate per cent., other things remaining the 
same. Hence, to find the rate per cent., the remaining 
three things being given ; Divide the given interest by the 
interest of the given principal^ at 1 per cent., for the given 
time. 

2. Theinterest of $120 for 2 years 9 months and 12 
days, is $13*36. What is the rate per cent. ? 

3. The interest of $3*75 for 3 years and 6 months, is 
$91125. What is the rate per cent. ? 
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4. The interest of $248 for 2 years 1 month and 20 
days, is $29194. What is the rate per cent.-? 

5. The interest of $184*85 for two years 8 months and 
18 days, is $31*84.' What is the rate per cent. ? 

Problem 4. — Given the amount, time, and rate per cent., 
to find the principal ? 

1. What principal will, in 4 years 6 mouths, at 8 per 
cent., amount to $430 ? 

Art. 204. The amount of different principals, for the 
same time, and at the same rate per cent., are to each 
other as those principals. Hence, Dividing the given 
amount by the anunmt of $1, at the given rate per ce/nt., for 
the given time, will give the principal, 

2. What principal will, in 7 years and 6 months, at 8 
per cent., amount to $2600 ? 

8. What principal will, in 2 years and 4 months, at 6 
per cent., amount to $640 ? 

4. What principal will, in 5 years 84 months, at *l per 
cent., amount to $2100 ? 

5. What principal will, in 4 years 4. months, at 6 per 
cent., amount to $3800 ? 

DISCOUNT. 

Art. 205. Discount is an allowance, according to the 
rate per cent., made for the payment of money before it is 
due. 

The present worth of a debt, payable at some future time, 
without interest, is such a sum as will, in the given time, 
and at the given rate per cent., amount to the debt. 
Hence, the present worth of any su7n of money, payable at 
some future time, without interest, is equal to the quotient 
arising from dividing that sum hy the amount <?/ $1, at the 
given rate per cent., for the given time. 

The Discount equals the amount, minus the present worth. 

1. What is the present worth of $644, due 4 years 9 
months a^d 18 days hence, at 6 per cent.? 
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ExPLANA HON. — $1*288 is thetumount of $1 for the given time, 
and the given rate per cent. Now we have the proportion 
$1 288, amoitot : $644, amount : : $1, present worth : present 
worth, required. Thib solved gives $500 for the required pre- 
sent worth. 

2. What is the present worth of $840, due 3 years and 
4 months hence, at 6 per cent. ? 

3. What is the present worth of $1140, due 2 J years 
hence, at ^ per cent. ? 

4. Whai is the discount on $460, due 2 years and 9 
months hence, at T per cent. ? 

5. What is the discount on $1200, due 3 years, 4 
months hence, at 4f per cent ? 

6. What is the discount on $84*25, due 3 years 8 months 
and 24 days hence, at 8 per cent. ? 

7 What is the present worth of $96*32, due 1 year 8 
months and 12 days hence, at 6 per cent. ? 

8. What is the present worth of $52*32, due 6 years 1 
month 18 days hence, at 6 per cent. ? 

9. What is the discount on $464*80, due 3 years 8 months 
and 15 days hence, at 1 per cent. ? 

10. Bought $984*45 worth of goods on a credit of 9 
months. How much money would discharge the debt, at 
the time of receiving the goods, interest being 9 per cent. ? 

11. A merchant bought goods to the amount of $3328; 
i of i%- was on a credit of 6 months, and the remainder on 
a credit of 9 months. How muck money would discharge 
the debt, interest being 8| per cent. ? 

12. A merchant bought goods to the amouut of $2480: 
$812 of which was on a credit of 3 months; $832, on a 
credit of 8 months; and the remainder on a credit of 9 
months. How much ready money would discharge the 
debt, interest being 6 per cent. ? 

13. A merchant bought goods to the amount of $1600: 
i of which was on a credit of 3 months; J on a credit of 
9 months; and the remainder on a credit of 1 year. How 
much ready money would discharge the debt, interest being 
8 per cent. ? 
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Partial Patments. 

Art. 206. Partial Payments are payments, or indorse* 
tnents,* made at various times, of a part of a twU^ bond^ 
or oUigation. 

' The method adopted by the Supreme Court of th'e United 
States for the calculation of interest on notes, and other 
obligations, where partial payments have been made, is as 
follows : — 

" Apply the paymeiitf in the first place, to the discharge of 
the iTUerest then due. If th> payTnent exceed the interest , thA 
surplus goes towards discharging the prindpalf and the sulh 
sequent interest is to be computed on the balance of the principal 
remaining due. If the payment be less than the interest^ the 
surplus of interest must not be taken to augment the principal; 
hut interest continues on the former principal until the period 
token the paymenis taken together exoud the interest due, and 
then the surplus is to be applied towards discharging the 
principal ; amd iiUerest is to be computed on the balance, as 
aforesaidP 

$860. Bethany, Sept. 8th, 1860. 

[I.] On demand, I promise to pay Thomas Brooking, 
or bearer, eight hundred and sixty dollars, with interest. 
Value received. John Jackson. 

On this note are the following Indorsements ::— 

Nov. 20th, 1851, received $382-24. 
May 8th, 1853, " $238-45. 

How much is due Dec. 29th, 1853, allowing 1 per cent, 
interest ? 

Rkmark.— It will be of some assistance to the pupil to arrange the date of the 
Bote, the payments, time of settlement, and the intervals of time between pay- 
ts, together with the interest of $1 for the given time, at 6 per cent., as 



ments, 
foUows :— 



• Derivfrd from a Latin phrase signifying *'uw)h thk back i" as the pay mints 
am written across the back of the note. 
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Interrftla 

oftiDte. Int.cf$l,at 

years, mo. da. y. mo. aa Taymeats. 6 per cent 

Date of note, . . 1850 9 8 

Ist payment, . 1851 11 20 1 2 12 $382-24 $0072 

2d payment, . . 1853 5 8 1 5 18 238-45 0-088 

Time ^settlement, 1853 12 29 7 21 00385 

Faee of the note, or principal, . . . $860-00 

Int. on the same, at 7 per cent., to Nov. ^Oth; 1851, 72 24 

Amoont doe on the note^ . ^ ^^ ^^ $932-24 

First payment, . . . . . 382-24 

Amount remaining due, — ^2nd principal, . $550*00 

Int. on the same, from Nov. 20, 1851. to May 8, 1853^ 56-46 

Amount due, May 8th, 1851, . • . $606 4e 

Second payment, . . . . . 238-45 

Amount remaining due, — 3rd principal, . . $368- Olf 

Int. from May 8th, 1853, to the time of settlement, * 16*53-[. 

Amount due Deo. 29th, 1853. . . $384-54| 



$736tVV . Neit York, Jan. 13th, 1848. 

[2.] On demand, I promise to pay to the order o/ 
Henry Morton, seven hundred and thirty-six dSllars, with 
Interest, at 7. per cent. Value received. 

Race B. Bonhoovan. 

On this note are the following indorsements :— 

Received Oct. 7th, 1849, $275-45. 

" Aug. 25th, 1850, $386-38. 

How much remains due Sept. 19th, 1852 ? 



$684WV- . Cincinnati, July 26th, 1849. 

[3.] On demand, I promise to pay James Benort, or 
bearer, six hundred and eighty-four dollars, with interesti, 
at 6 per cent. Value received. John P. Trumbal. 
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On this note are the following indorsements. 

Received Jan. 20th, 1850, $284-75. 
March 14th, 1851, $84-75. 
July 26th, 1853, $384-37f 

How much remains due Sept. 8th, 1854 ? 

ANNUAL INTEREST. 

In the computation of Annual Interest, the yearly increase 
of the principal is equal to the annual interest of the Jlrst 
principal. » 

If a note or obligation for $500 should be made payable 
in 5 years with annual interest at 6 per cent., and another 
for 1500, payable in 1 year with annual interest at 6 per 
cent., and no payment whatever should be made on either 
until the expiration of 5 years, the amount of the obligations 
would be equal. 

1. What is the annual interest of $520 for 3 years, at 5 
per cent. 1 

OPERATION. 

First Principal, - $620 
•05 

- First year's interest, $26*00 



. Second year's interest, $2*7*80 



- Third year's interest, $28*60 

Annual interest of $620 for 8 years, - - - $81-90 

2. What is the annual interest of $814 for 5 years, at 
per cent. ? 

3. What is the annual interest of $840 for 6 years, at 7 
per cent. ? 



«* Interest, - 


$2600 


Second Principal, - 


$620 
26, 

$646 
•06 


« Interest, - 


$27-80 




$646 
26 


Third Principal, 


$672 
•06 


** Interest, - 


$28-60 
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COMPOUND INTEREST. 

Compound Interest is interest on both principal and in- 
terest together ; the interest, antiually or semi-annually, be- 
ing successively taken to augment the principal. 

1. What is the compound interest of |520 for 3 years, 
at 5 per cent. 1 

OPERATION. 
Principal, - - - , f520 

Per cent '. - - - •OS 

Literest for 1 year, - - - |2600 

620 

Amount for 1 year or 2Ddprtnct/>aZ, - |646 

]05 
Interest of $546, for 1 year, - • $27*80 

646 
Amount the 2nd year, or 8rd principal, $678*80 

05 



Interest of $678*80 for 1 year, - $286650 

$673*30 

Amount the 8rd year, ' - $601-965 

Original principal, - - - $520 



Compound interest required, - $81 '961 

2. What is the compound interest of $384*50 for 3 years, 
at 8 per cent. ? 

3; What is the compound interest of $840, for 2 years, 
interest payable semi-annually, at 8 per cent. 1 m 

4. What is the compound interest of $460, for 3 years, 
interest payable half yearly, at 6 per cent. ? 

6. What is the difference between the annual and com 
pound interest of $850 for 8 years, at 6 per cent. 1 

Baneino and Notes. 

Art. 209. A Bank is. an institution created bylaw 
for the purpose of issuing bank notes ^ or banJe hUls, which 
circulate as money, and are redeemable in specie, on pre- 
sentation to the bank; also for loaning money, receiving 
deposits, and dealing in exchange. 

The Capital Stpck of the bank, is divided into shares 
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which are owned by yarlou^ indiyidtials called stock* 
holders. 

The Stockholders, annually elect a board of Directors, 
to manage the concerns of the Bank. This board elects a 
Cashier J and one of their number as PresiderU of the bank. 
The President and Cashier sign all bills issued by the 
B.ank. 

A promisory note is a positive engagement in writing, 
to pay a certain sum at a specified time, to a person desig- 
nated in the note, or to his order, or to the bearer.' 

FoiiMS OF Notes. 
[No. 1.] 



$78fVy. Liberty, July 3d, 1849. 

On demand, I promise to pay Edward Fox, seventy- 
eight and ^V dollars, with interest. Value received. 
^ Edward Everts. 

tNo. 2.] 

Negotiable Note. 

|99i*/7. Kingston, Aug. 25th, 1850. 

One year after date, I promise to pay to the order of 
Moses Morton, ninety-nine and yVir dollars, with interestr 
Value received. John Frontz. 

[No. 3.] 
Note Payable to Bearer. 

$365TVy. Ellenville, Sept. 10th, 1861. 

Six months after date, I promise to pay Isaac Ingraham, 
or. bearer, three hundred sixty-five and ^Vy dollars, with 
interest. Value received. Simeon Siwybr. 

[No. 4.] 
Note Payable at a Bank. 



|47yyy' Buffalo, Oct. 15th, 1851 

Forty days after date, I promise to pay to the order of 
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Joseph Langhorn, at the Union Bank, in Sullivan Co., 
N. Y., forty-seven and ^Vy dollars, with interest. Value 
received. Henry Mifflin. • 

The Drawer or Maker of a note is the person who 
signs it. 

Note No. 1, can be collected by Edward Fox only, 
therefore, it is not negotiable. 

Note No. 2, becomes collectable by any person holding 
it, after Moses Morton writes his name on the back of it, 
which is called indorsing the note. Moses M<^ton is now 
called the Indorser, When this note becomes due pay- 
ment must be demanded of the Drawer, and if he refuses 
or neglects to pay it, notice mast be given without delay 
to the Indarser, demanding payment of him. 

The payment of note No. 3, can be demanded by any 
person holding it; the Drawer alone is responsible. 

If Joseph Langhom writes his name on the back of 
note No. 4, payment may then be demanded of him, if 
the drawer refuses or neglects to pay it at the specified 
time. 

A note that has not the words " Valiu received" on it, 
is invalid. ^ 

Bank Discount. . 

Art. 210. Bank DiscourU is the sum paid to a bank 
for the payment of a note before it becomes due. 

The amount named in a note, is called the face of the 
note. The discownt is the interest on the face of the note 
for 3 days more than the time ^ecified, and is paid in ad- 
vance.* These 3 days are called days of grace, as the bor- 
rower is not obliged to make payment until their expira- 
tion. Hence, to compute bank discount. 

Find the interest on the face of the n^tefor 3 days more 
than the time specified ; this will be the discount. From the 
face of the note, deduct the discount, and the remainder vnU 
be the present value of the note. 

* Taking interest in advance is usurious, and has been discontinued by 
many banks ; and instead ^hereof^ they deduct the true discount, fonnd bj 
Article 206. 
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1. What is the bank discount on $240 for 6 months, at 
*l per cent. ? 

2. What is the bank discount on $460 for 4 months, a^ 
8 per cent. ? 

3. What is the bank discount on $150-60 for 2 mouths 
and 15 days, at 6 per cent. ? 

4. What is the bank discount on $415*85 for 3 months, 
at 1 per cent. ? 

5. What is the bank "discount of a note of $875*50, for 
3 months 21 days, at t percent. ? 

6. What sum must a bank pay for a note of $385*75, 
payable in 6 months, discount, at 7 per cent. ? 

t. What is the present value of a note of $875*25, dis- 
counted at a bank for 8 months and 9 days, at 6 per cent. ? 

8. What is the present value of a note of $846*50, dis- 
counted at a bank for 4 months and 15 days, at 7 per 
cent. ? 

9. What is the present value of a note of $8484*60 dis- 
counted at a bank for 7 months and 9 days at 7 per cent. ? 

Art. 211. Given the present value of a bankable note, 
the rate per cent., and the time for which it is to be dis- 
counted, to find the fac^ of the note. 

1. What must be the face of a bankable note so that 
when discounted for 4 months and 15 days, at 6 per cent., 
it shall give a present value of $1954 ? 

Solution. — The discount of $1 for the given time, at the 
given rate per cent, is $023; hence, $1— 3023=$'977, the 
the present value of $1 for the given time, at the given rate 
per cent. 

We now have the proportion, $'977, present value : $1954, 
present value : : $1 amount, : required amount^ which is $2000, 
the face of the note, 

Hence, we infer in general, that if we Divide the given 
PRESENT VALUE hy the PRESENT VALUE of%\ for the given 
time and at the given rate per cent.y hank discount ; the quo- 
tient will he the amount or face of the note. 

2. What must be the face of a bankable note, so that 
when discounted for 6 months and 10 days, at 6 per cent., 
it will give $85, present value ? 
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3. What must be the amount of a banlftible note, so 
"that when discounted for 4 months and 21 days, at t per 

cent , it shall give $84*95 present value ? 

4. What must be the amount of a bankable note so that 
when discounted for 4 months and 9 days, at 8 per cent., 
the bori*ower shall receive $384 ? 

5. What must be the amount of a bankaole note, so 
that when discounted for 6 months and 27 days, at 1 Der 
cent., the borrower shall receive $580 ? 



AVERAGE. 

Art. M2. If the sum of a series of promiscuous quan- 
tities, be divided by the number of quantities, the quotient 
will be one of a series of eqiml quantities, whose sum will 
equal the sum of the former series. This quotient is called 
the average of the given quantities. 

1. What is the average of 12, 16, and 20 ? 

2. During six successive months a laborer saved $12, 
$18, $25, $30, $20, and $27 a month respectively. How 
many dollars did he average a month ? 

3. A locomotive made 4 successive trips over a track 
20 miles in length, in the following times : 30 minutes 25 
seconds ; 25 minutes 15 seconds ; 33 minutes 10 seconds ; 
and 24 minutes 30 seconds. What was the average time 
of 1 trip, also of running 1 mile ? 

MERCANTILE CALCULATIONS. 
Equation op Payments. 

Art. 213. Equation op Payments is the process of 
finding the average time for the payment of several sums 
due at different times, without loss to either party. 

The rules applying to mercantile calcuUapions will be given 
for the accommodation of book-keepers. ' 

Art. 214. The equated time for the payment of any 
sum, when parts of it are payable at dififerent times, may 
be found by the following 
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RULE. 

MiUtiply each payment hy the time that must elapse before 
it becomes due ; thm divide the sum of these products by^he 
sum of the payments. The quotient will be the average 
time required. 

1. I purchased goods to tlie amount of $1200 ; $300 
of which I am to pay in 2 months ; $400 in 3 months ; 
and $500 in 6 months. How long a credit ought I to 
receive, if I pay the whole at once ? 

OPERATION. 

$ mo. mo. 

300x2 =s 600 5 ExPLAirATiON.—A credit on $800 for 3 monthi 

I is the same ai thd credit on $1 for 600 months. 

400x3 = 1200 { -^ credit on $400 for 3 months is the same as 

( the credit on $1 for 1300 months. 

500 V 6 3000 5 ^ credit on $500 for 6 months is the same as 

^ { the credit on $1 for 8000 months. 

Tl^erefore, on the whole sum, $1900, 1 shouM 

1200) 4800(4 TUG. receive the same as the credit, or the interest on 

4800 ^* ^^^ ^^^^ months: the $1300 will ffive the same 

interest in one-twelve hundredth of 4800 months 

r* =4 months, the time in which the whole amount 

V averages due. 

2. If I owe $900 ; $200 of which is due in 2 months ; 
$300 in 4 months; and the remainder in 6 months. What is 
the average time for the payment of the whole ? 

3. If you owe a man $150, payable in 2 months ; $260 
payable in 4 months ; $490 payable in 8 months; at what 
time may you in equity pay the whole ? 

4. A merchant bought goods to the amount of $400, on 
a credit of 4 months; another quantity for $500, on a credit 
of 5 mo. ; and another quantity for $800, on a credit of 8 
mo. What is the average time for the payment of the whole ? 

5. A gentleman owes a certain sum of money; ^ of which 
is due in 3 months; ^ in 4 months; } in 12 months. What 
is the average tim^e of payment ? 

Remark. — ^We will suppose the amount owed is $1, as it can make no difie« 
rence what that amount is, since certain fractional pafts of it become due at 
particular times. 

6. A merchant bought goods to the amoun]b of $3000 ; 
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I of which he paid in cash at the time of receiving the 
goods ; I b to be paid in 6 months; and the remainder in 
1 year and 3 months. What is the average time for the 
payment of the whole ? 

7. A man purchased a farm for $3200, and agreed to 
pay $500 of it at the expiration of 3 months ; $1200 at 
the expiration of 9 months; and the remainder in 12 months. 
What is the equated time for the payment of the whole ? 

Art. 215. In mercaitUile transactions it is customary to 
give a credit of from 3 to 9 months, on bills of sale* 

Art. 216. To determine the average time of payment 
of several sales, on different terms of credit, we have the 
following 

RULE. 

Multiply the amount of each sale by the time intervening 
between the date on which the first amount falls due^ and the 
date on which each sum falls due. Then divide the sum 
of these products by the whole amownt of debt^ and the quotient 
will be the averaged time of payment j to be covmted forward 
from the date of the first amx)wni falling due. 

1. Purchased goods of Stilwell, Brown & Co., at dif- 
ferent dates and on different terms of credit ; as below 
stated. 

Jfeb. 2, 1858, a bill amounting to $460 on 3 months' credit. 
Feb. 6, ** " " $680 on 4 ** 

March 28, *' ** " §560 on 5 ** *« 

April 12, ** . " " $840 on 6 " 

I wish to make one payment of the whole debt. When, 
per average, will it become due ? 

Solution.— The above bills come due respectively as follows : 

days. days. ' 

Due May 2, $460 X 00 = 00000 
" June 5, $680 X 34= 23120 
« Aug. 28, $560 X 118 = 66080 
" Sept. 12, $840 X 133 = 111720 



$2540) 200920(79 daya. 
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The $460 become due May 2nd, 1853; the $680 become 
due 34 days from May 2Qd ; the $560, 118 days from 
May 2nd; and the $840, 133 days from May 2nd. By 
equation of payments I find these bills will average due in 
19 days from May 2nd, which is July 20th, 1853. 



If it were required to know how much money would 
balance the account any time previous to July 20th, as April 
15th, it is evident that the present worth of $2540 from April 
15th to July 20th, would be the sum required. # 

When the different sales are made on the same terms 
of credit, the avei^ge time for the payment of the whole 
debt, may be found as taught by the following question : 

2. A merchant sold goods to one of his customers, at 
different dates; as beloW stated : 

April 8, 1853, a bill amounting to $470 on 6 month's credit. 
May 17, «* " " $840 on 6 «* " 

Juno 23, " •« " $980 on 6 -** " 

July 10, «• " " $680 on 6 " 

What is the average -time for the payme^^ of the above' 
bills? 

OPERATION. 

d&V8 d&VS 

April 8, 1853, $470 x 00 = 00000 
May 17, " $840 X 39 = 32760 
June 23, *' $980 X 76 = 74480 
July 10, « $580 X 93 = 53940 



$2870) 161180(5$ days. 

From a little reflection the pupil will discover that the above 
bills will average due in 56 days from the time the first falls 
due, which is Dec. 3, 1853. 

3. A merchant sold to one of his customers several 
parcels of goods, at sundry times, and on different terms 
of credit; as follows : 

Feb. 1, a bill amounting to #300 on 4 months' credit. 
March t, ** " $185 on 6 " *' 

AprU 15, " «* $280 on 4 " 

May 20, " " $210 on 3 « 

What is the equated time for the payment of all these bills I 
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4. Purchased goods of a merchant at different times, 
and on different terms of credit as follows ; 

March 3, 1863, a bill amounting to $847*10 on 3 months* credit. 

April 5, " " " $645.60 on 4 «« 

May 10, " " " $684-76 on 6 ** 

June 16 " " ** #476-84 on 8 " " 

Aug. 18 " " " $384-^6 on 4 " 

What is the equated time for the payment of the above 
bills? 

5. Purchased goods at sundry times, and on different 
terms of credit, as follows : 

June 4, 1868, a bill amounting to $486-90 on 8 month's credit. 

July 12, " " " • $676-26 on 4 " 

Aug. 16, " ** " $81212ion6 " " 

Sept. 22, " «* «* $896-25 on 6 " " 

Nov. 20, " • " «* $896-70 on 4 " ** 

What is the equated time for the payment of all these bills ? 

6. Bought goods of J. B. Smith & Co., at sundry times, 
as shown by the statement annexed. 

March 2, 1863, a bill amounting to $684*20 on 6 months' credit. 
March 28, " *' " $375-64 " " «* 

April 10, " « " $484-40 « " «* 

May 20, " ** " $796-46 ** " " 

June 30, '4, «* «* $840-60 «« «* 

How much money will balance the account, July 4, 
1854? 

1. Bought goods of C. B. Hill & Co., at different times, 
and on different terms of credit, as shown by the state- 
ment annexed ? 

June>12, 1863, a bill amounting to $340'65 on 5 months' credit. 

July 8, «•« " " $696-76 " 

Aug. 10, *« " ** $784-86 6 " 

Oct. 14, «« « «* $987-90 8 " 

Nov. 16, " «« « $878-98 4 «* 

Dec. 19, " «' " $999-99 2 " 

How much money will balance the account, Jan. 20, 
1854 ? 

8. Bought goods of B: Lancaster & Co. as shown by 
the statement annexed; 
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May 4, 1868, a bill amounting to $482-95 on 8 monthB* credit. 

May 18, " " . " $84345 2 

Jnne20, « " " #732-46 5 " «« 

July 8, " " " $846-75 7 " " 

Aug. 20, »* " - " $784-78 6 " " 

Sep. 24, " " " $976-34 4 

What is the equated time for the payment of all these 
bills ; and how much money would balance the account, 
Nov. 12, 1854 ? 

Art. 217. The rule given for the Equation of Pay- 
ments is the one usually adopted by merchants, although 
not strictly correct, still it is suflSciently accurate for all 
practical purposes, when small sums and short periods of 
time are considered. 

This inaccuracy will become evident by inspecting the 
following example : — 

A owes B $4480 ; $2240 of which is due in 2 years, and 
the remainder in 10 years. What is the equated time for 
the payment of the whole, interest 6 per cent. ? 

The average time of payment found by the rule above 
referred. to, is 6 years. From which we observe that 
$2240 is not paid until 4 years after it is due, also that 
$2240 is paid 4 years before it is due ; — these two condi- 
tions are considered to mutually counter-balance each other, 
although, they do not. It is evident, that, for deferring 
the payment of the first $2240 for 4 years, A should pay the 
amount of $224:0 ioT the same time, which is $27 1 7 "60 ; 
but for the remainder, which he payjs 4 years before it is 
due, he- should pay the present worth of $2240 for the 
same time, which is $1806*45. Hence the Rule occasions 
an error of $2'77'7'60+$1806-45— $4480=$10405. 

Justice demands that interest should be required on all 
sums from the time they become due until the payment is 
made, and the present worth of all sums paid before they 
become due. Hence the following accurate 

RULE. 

Find the present worth of each of the given amounts due, 
then find in what time the sum of these present worths vnU 
amxmnt to the sum of all the pa/yotiemts. 
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Art. 218. When a debt due at some future period 
has received partial payments before the time due, to find 
how long after this time, the remainder may in equity re- 
main unpaid. 

RULE. 

Divide the sum of the products of each paymmi into iht 
tiTne it was paid before due^ by the sum remaining rnipaid 
The quotient will be the required time. • 

1. A owes $1200, due in 6 months; five months before" 
it is due $200 is paid; and 3 months before it is due, $300 
is paid. How long after the expiration of the 6 months 
may the remaining $500 in equity remain unpaid ? 

OPERATION. 

mo. mo. ( Explanation. — ^A credit on $200 for 

$200 X 5 = 1000 \ 5 months is the same as a credit on 

/ $1 for 1000 months. 

( A credit on $500 for 3 months is 

$500 X 3 = 1500 \ the same as a credit on $1 for 1500 

( months. 

$500) 2500 ^^ .^. ^ 

The money paid m advance affords 

5 mo. a profit equal to the interest of $1 

for 2500 ; the balance remaining due, $500, will afford the 

same interest in one-five hundredths of 2500 months, which is 

5 months. 

2. A person owes $400, due at the epd of 10 months. 
At the end of 4 months he pays $100; 3 months after 
that he pays $50. How long after the expiration of the 
10 months may the balance remain unpaid ? 

3. A merchant lends to a farmer $1600, payable in 12 
months. At the end of 4 months $200 of it is paid ; 3 
months after that $400 more is paid ; and 1 month before 
the expiration of the 12 months $200 more is paid. How 
long after the expiration of the 12 months may the balance 
in equity remain unpaid ? 

4. A lends B $1200 for 6 months ; at another time 
$1800 for 8 months. For how long a time ought B to 
lend A $2t00, to balance the favor ? 
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6. I borrowed of my neighbor $900 for 5 months ; at 
another time $800 for 9 months. For how long a time 
ought I to lend my neighbor $850 to balance the favor 7 

Compound Equation of Payments. 
Abt. 21 9, Compomtd Equation of FajmenUtesLchesiho 
method of ascertaining the time on which the balance of 
an account that contains debit and credit becomes due ; 
having first learned, by Rule under Art. 216, when the 
debit and credit of said account falls due, respectively, 
without regard to their relation to each other. 

RULE. 

1st. Multiply the nvmher of days between the dates of 
EQUATED TIME by the amovmt that first falls due; and divide 
this prodtbct by the difference between the debit and credit of 
the account ; the quotient will be the time fo^ consideration. 

2d. If the larger amount comes due first ^ the time is counted 
BACK from the latest date ; but if the smaller amovmt comes 
due first f the time is counted forward from the latest date, 

1. By equation of payments it is found that A's account 
with B. is as follows : 

l>r. Cr, 

Due June 4th, . . $400 | Due July 24th, . . $900 

When will the balance of the account become due f 

OPERATION 

Amount of Cr. $900 due July^24th. 
" Dr. $400 due June 4th. 

Balance $500 From June 4th to July 24th, is 50 days, 
400 



600)20000 



40 days from. July 24th, which is Sept. 2d, the balance 
becomes due. 
Explanation — It is evident that B should receive the mterest 
on $400 from June 4thr to July 24th. Therefore B should retain 
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the balance ($500) sufficiently long after it becomes due, to re- 
ceive the same amount of interest on it as he would haye re- 
ceived on the $400 from June 4th to July 24th. 

If $400 in 50 days give a certain interest, $1 will give the 
Bame interest in 400 times 50 days = 20000 days ; and $500 
(the balance) will give the same interest in yj^ of 20000 days 
=40 days; consequently, in 40 days from July 24th, the balance 
becomes due. 

2. Suppose the above account to stand as follows ? 

Dr. Cr. 

Due June 4, . . . $900 | Due July 24, . . . $400 

At what time must a note for the balance be dated, to 
balance the account ? 

Solution.— It is evident that B should receive the interest 
on $900 from June 4th to July 24th. Therefore, to balance 
the account, B should receive a note of $500 (the balance), of 
such a date that the interest on it should, on the 24th day of 
July, equal the interest on $900 for 50 days, the time from 
June 4th to July 24th. 

If $900 in 50 days give a certain interest, $1 will give the 
6ame interest in 900 times 50 days = 45000 days ; andL $500 
will give the same amount of interest in yj^ of 45000 days. 
Hence, 90 days previous to July 24th, which is April 25 th, the 
note should be dated. 

3. B has with C the following account : — 

1853. l>r, I 1854. Cr. 

Nov. 12. Due . . $840. | Jan. 20. Due . . $1280. 

When will the balance of the account become due ? 

4. C has with D the following account : — 

1853. Dr. I 1853. Cr. 

July 20. Due . '. $987. | Sept. 4. Due . . $507 

At what time must a note of the balance be dated U 
balance the account ? 

5. At what time will the balance of the following account 
become due ? 

1853, Dr. I 1854. Cr. 

Oct. 26. Due . . $1280. | Jan. 16. Due . . $840. 

6. When will the balance of the following account 
become due ? 
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1853. Dr, I 1853. Cr. 

April 21. Due . . $845 | June 15. Due . . $1085 

Cas^ Balance. 

Art. 220. To find the cash balance of an account 
consisting of yarious items of debit and credit, of diflTerent 
dates, at anj specified t^me. 

RULE. 

Place on the debtor or credit side, such a sum, (which may 
he called merchandise balance J as wUl balance the accotmt. 

Multiply the number of dollars in each entry ty the num* 
her of days from the time the entry was made to the time of 
settlement ; and the merchandise balance by the number of days 
for which credit was given. Then multiply the difference 
between the sum of the debit , and the sum of the credit products 
by the interest of ^1 for 1 day ; this product wUl be the 

\NTEREST~BALANCE. 

When the sum of the debit products exceed the sum of the 
redit products, the interest balance is in favor of the debit 
side ; but when the film of the credit products exceed the sum 
of the debit products, it is in favor of the credit side. Now 
to the merchandise balan^ce add the interest balance, or subtract 
it, as the case m/iy require, and you obtain the gash balance. 

1. A has with B the following account : — 



1849. Dr. 

Jan. 2. To merchandise $200 
April 20. " " 400 



1849. Cr, 

Feb. 20. By merchandise $100 
May 10. <* " . 300 



If interest is estimated at 7 per cent., and a credit of 60 
days is allowed on the different ^ums, what is the cash 
balance August 20, 1849 ? 

Explanation. — Without interest, the cash balance would be 
$200. 

If no credit had been given, the debits should be increased 
by the interest of $200 for 230 days, at 7 per cent. ; and the 
interest of $400 for 122 days, at 7 per cent. The credits shoul^ 
be increased by the interest of $100 for 181 day, at 7 per cent. ; 
and the interest of $300 for 102 dayrf; at 7 per cent. 

Since a credit of 60 days is given on all sums, it is evident 
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by the above calculation, that we shall increase the debits by 
the interest of the sum of the debits, $600, for 60 days more 
than 'justice requires. Also, that we should increase the credits 
by the interest of the sum of the credits, $400, for 60 days more 
than we should do. 

Now, instead of deducting these items of interest from the 
amount of debit and credit interests, it is plain, that it will be 
more convenient and equally just, to diminish the debit inter- 
est by the interest of the merchandise balance for 60 days, which 
can be most readily accomplished by adding the interest on 
the merchandise balance for 60 days, to the credit itemjs of 
interest. 

From which we discover that the interest balance is equal to 
the difference between the sum of the debit interests, and the 
sum of the credit interests increased by the interest of the mer< 
chandise balance for the time for which credit was given. 



DEBITt^ 
$ Dayi. 

200 X 230 = 46000 
400 X 122 = 48800 

94800 
* 60700 



OPERATION. 

CREDITS. 
$ Daji. 

100 X 181 = 18100 

300 X 102 = 30600 

Balance, 200 X 60 = 12000 



60700 



^ X 34100 =. $6-54 Interest balance, nearly. 
365 

Therefore, the foregoing account becomes balanced as 
follows : — 



1849. Dr. 

Jan. 3. To merch&ndiie, $300*00 
April 20. *« " 400 00 

Aug. 30. « balance of interest, 6*54 

$606-54 



Auff. 30. '^Caih balance, $-206 64 



1849. 
Feb. 30. By merchandife, 
May 10. " " 

Aug. 30. *^ balance, 



Cr. 

$10000 

3U000 

306 64 

$606 64 



NoTB. — It is customary in practice, when the number of cents in any of the 
intries, are lets than 60. to omit them, and to add $1 when they are 60 or more. 

2. A has with B the following account : — 



1862. Dr, 

Jan. 8. To merchandise, $400 
April 24. « « 800 



1862. Cr, 

Feb. 10. By merchandise, $800 
May 24. " «« 500 
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If interest is estimated, at T per cent, and a credit of 
60 days is allowed on the different sums, what is the cash 
balance Sept. 25th, 1852 ? 

3. B has with C the following account : — 



1863. 


Dr. 


IBM. 


Cr. 


Feb. IQ. To merchandiie, 


$840 


Mardh 16. By merchandJM, 


$640 


Jaly25. ** 


98» 


May 14. ** ^ 


780 


Aug. 14. « *' 


640 


Sept. 30. " « 


430 



If interest is estimated at 8 per cent., and a credit of 
90 days is allowed on the different sums, what is the cash 
balance Jan. 10th, 1854 ? 



TRADE AND BARTER. 

Art. 221. Trade and Barter is the exchange of one 
commodity for another without loss to either party. 

1. How many yards of muslin, at |*12|^ a yard, mnst 
be given for 380 lbs. of butter, at $'16 a pound ? 

2. How many bushels of rye, at $-93| a bushel, must 
be given for 18'!^ lbs. of tea, at $62^ a pound ? 

3. A merchant exchanged 630 yards of cloth, for 15 
hogsheads of wine, at $110 a gallon. How much was 
the cloth a yard ? 

4. A farmer gave 20^ cwt. of hops, at $6*80 per cwt., 
for 8 cwt. 3 qrs. 20 lbs. of sugar, and $80 in money; at 
how much was the sugar valued per pound ? 

5. A farmer received for 25 cwt. 2 qrs. 22 pounds of 
cheese, at $08^ a pound, 18 yards of cloth, at $250 a 
yard; 16 yards of muslin, at 5^ cents a yard; 5 pair of 
boots, at $2*75 a pair; 85 gallons of molasses, at $18J a 
gallon, and the balance in sugar, at $'09^ per pound. 
How many pounds of sugar did he buy ? 

6. A grocer barters 860 bushels of oats, which cost bun 
$'25 a bushel, at $^^ a bnshcl, for cloth that cost $2'86| 
a yard. What is the bartering price of the cloth, aud 
how many yards did the grocer receive ? 

T. A farmer has 184 J bushels of rye, which is worth 
$'84 per bushel; but in barter he is willing to put it at 

10 



Digitized by VjOOQ IC 



218 TRADE AND BARTER. ^OHAP. Vm. 

$'66 a bnshel, providiDg his neighbor will let him haye 
wheat worth $1*24 per bushel for $'91. Will he gain or 
lose by the bargain, and what per cent. ? 

8. Two farmers bartered: A had 240 bushels of wheat, 
' at $1'50 per bushel, for which B gave him 200 bush, of 

com, at $*65 per bush., and the balance in buckwheat, at 
$•80 a bushel. How much buckwheat did A receive of B ? 

9. A farmer has 380 bushels of wheat, worth $1*20 a 
bushel; but in barter he will have $1*44 a bnshel. A 
mci^chant has broadcloth worth $3*60 a yard ; and linen 
worth $1*40; at what price per yard ought the merchant 
to rate his broadcloth and linen to be equivalent to the 
farmer's bartering price, and how many yards will the 
farmer receive for his wheat, providing he takes an equal 
number of yards of each ? 

10. A and B barter: A has 560 bushels of wheat worth 
$1-20, but in barter he will have $160 a bushel; B has 
broadcloth worth $4*20 a yard; how must B s^U his 
broadcloth a yard in proportion to A's bartering price for 
his wheat, and how many yards are equal in value to A's 
wheat ? 

11. A had 450 yds. of cloth, worth $1'20 a yard, which 
he bartered with B, at $1*45 a yard; taking flour, at 
$t*50 a barrel, which is worth but $6. How much flour 
will pay for the cloth; and who gets the best of the bar- 
gain? 

12. A farmer sold to a merchant one yoke of oxen for 
$125; 184 bushels of corn, at $'37^ a bushel; 45 bushels 
of wheat, at $-93f a bushel, April 14th, 1853. In pay- 
ment he received 125 lbs. of raisins, atlOJcentsa pound; 
584 pounds of sugar, at 9^ cents a pound; and 54 gal- 
lons of molasses, at 13^ cents a gallon, 'Nov, 8th, 1853 
How much remains due; interest 6 per cent. ? 

13. A farmer took to market 2670 lbs. of wheat, worth 
,.$*93| a bushel; and in payment takes $5'11f to pay his 

taxes; and for the remainder he is to receive an equal 
number of yards of muslin, at 7 J cents a yard; bleached 
muslin, at 12^ cents; calico, at 16| cents; and linen, t^ 
81^ cents. How many yards of each did he buy ? 
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. 14. A farmer, Mr. Smith, lent his neighbcr, April 1st, 
16 bushels of superior wheat, on condition that it should 
be paid in wheat of equal quality, on the first of the 
following November, after adding 3 per cent, to it for its 
Bse. The wheat his neighbor returned was 7 per cent, 
inferior to that which he receired. How many bushels of 
wheat should Mr. Smith in equity receive ? 

16. A farmer, Mr. Jackson, owes a merchant $560, May 
1st, 1853. On the above, Mr. Ji paid, Aug, 4th, 1853, 
4f bushels of clover-seed, at $6*75 a bushel, and a yoke 
of oxen for $95. On Nov. 15th, 1853, Mr. J. paid 63^ 
bushels of rye, ^t $*93f a bushel, and the remainder in 
wheat, at $ri2^ a bushel. How many bushels did it take, 
interest 8 per cent. ? 

16. A Mr. Judson sold to Mr. Wilson, April 10, 1852 ; 
4 cows, at $23''75 each ; 15 bushels of oats, at $'37^ a 
bushel ; 24 cwt. 3 qrs. of hay, at $10*75 a ton ; and 1 
wagon, at $84*95. Mr. Wilson, in payment, sold Mr. J., 
March 15th, 1853, 3 plows, at $6 37f each; 2 cultivators, 
each $5*18 j ; 12^ yards of broadcloth, at $4*85 per yard ; 
2 barrels of sugar, at $17*75 a barrel ; 5 sacks of salt, at 
$3' 12^ a sack. Allawing 7 per cent, interest, how does the 
account stand, Oct. 12th, 1863, 

17. A speculator, Mr. Manning, bought of Mr. Bron- 
6on a house and lot for $2400, January 1st, 1853, | of 
which was payable at the time the purchase was made, and 
the remainder was to be paid, with interest at 7 per cent, 
in 3 equal payments ; the first in 4 months; the second in 
8 months; and the third in 12 months. Mr. B. sold Mr. M. 
486^ bushels of potatoes, at $'62^ a bushel, April 16th, 
1853 ; and August 12th, 1853, 748 bushels of corn, at 
$47^ a bushel. They are desirous of settling, Nov. 18th, 
1853. How much in equity should Mr. Manning pay Mr. 
Bronson ? 

18. Mr. Mathews sold to Messrs. Arnold & Co., May 12, 
]!863, 465 lbs. of pork, at $'11^ a pound, and a span of 
horses and pleasure wagon for $684*50, on 6 months' credit. 
June 15, 1863, Mr. M. bought of Messrs. A. & Co. 47*75 
acres of land, at $23*25 an acre, on 3 months' credit. Mr 
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M. sold to Messrs. A. & Co, 184 bushels of wheat, at $*93| 
a bushel, for which no credit is allowed. They settled 
accounts Nov. 15th, 1853. Which was in debt to the other, 
and how much ? 

19. A farmer sold to a merchant 41^ bushels of com, at 
$'65 a bushel ; 84^ bushels of rye, at $'81^ a bushel ; 36| 
bushels of buckwheat, at $'93^ a bushel ; and in payment 
received 12| lbs. of tea, at $112^ a ponnd ; 15J pounds 
of cofifee, at $-16| a pound ; 135 pounds of sugar, at $'9| 
a pound ; 25 gallons of molasses, at 35^^ a gallon ; 36^ 
yards of linen, at $15f a yard; 25^ yards of calico, at $*16|- 
a yard ; 24| yards of broadcloth, at $3*85 J a yard ; 15 
pair of shoes, at $2*54 a pair ; and a set of spoons, knives, 
and forks, for $19*84. Which owed the other, and how 
much ? 

20. A farmer sold a mechanic, April 1st, 1853, a span 
of horses for $284; a yoke of oxen for $184; 148^^ bushels 
of grain, at $'93f a bushel; and 4 cows, each $2575, on a 
credit of 9 months. The mechanic sold the farmer, May 1, 
1853, a lumber wagon for $184; a pleasure wagon for 
$325; and 4 plows, each $6*75, on a credit of 3 months. 
They settle accounts Sept. 1st, 1853; which is in debt, 
and how much, interest 6 per cent. ? 

21. A farmer sold to a merchant, Jan. 3d, 1852, 1T64 
pounds of pork, at 8| cents a pound; 1683 pounds of beef, 
4| cents a pound; 847 pounds of ham, at 10| cts. a pound; 
March 12th, 1852, 485 bushels of oats, at $43^ a bushel; 
184 bushels of rye, at $'62^ a bushel; 284 bushels of wheat, 
at $'93 J a bushel; and 48T pounds of cheese, at 11^ cents 
a pound. The farmer received of the merchant, March 
25th, 1853, merchandise to the amount of $684' 75; June 
15th, 1853, merchandise to the amount of $846*45. In 
•the above transaction 6 months' credit was given on all 
the articles. Balance the account July 3d, 1853, at 6 
oer cent, interest. 

22. Mr. Smith bought of a speculator a farm containing 
572 acres, at $40 an acre, and was to pay for it in ten years 
as follows : | of the whole the first year; } of the remain- 
der the. second year; } of the remainder the third year; 
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\ of the remainder the fourth year; J of the remainder the 
fifth year; \ of the remainder the sixth year; and the 
remainder in fonr equal and annual payments, without 
interest. The first payment was made in wheat, at $112^ 

.a bushel; the second in wheat, at $1*25 a bushel; the 
third in wheat, at $93} a bushel; the fourth in wheat, at 
$'95 a bushel; the fifth in wheat, at $110 a bushel; the 

. sixth in wheat, at $1*20 a bushel; and the remainder in 
wheat, at $1' 15 a bushel. What was the amount of each 
payment, and the number of bushels of wheat paid annu- 
ally ? If no payment had been made until, the end of the 
ten years, how many bushels of wheat, at $1*35 a bushel, 
would have balanced the account, interest, at *l per cent. 7 



CB^APTER IX. 
PROGRESSION. 

Artthmetical Progression. 

Art. 22S. A series of numbers that increase or de- 
crease by a constant difference, is said to be in Arithmetical 
Progression. When the terms are constantly increasing, 
the series is called an Ascending Arithmetical Progression; 
as, ' 1, 3, 5, 7, 9, 11, 13, 15, &c. 

When they are dbnstantly decreasing, the series is called 
a Descending Arithmetical Frogressio^i ; as, 

45, 43, 41, 39, 3Y, 35, 33, 31, &c. 

The first and last terms of a Progression are called the 
extremes, and the other terms are called the means. 

From the nature of an Arithmetical Progression, it fol- 
lows, that the sum of the extremes is equal to the sum of 
any other two terms equally distant from them, or to twiu 
the middle term; if the number of terms is unequal. Thia 
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will appei^ more plain hj iuspecting the foUowing Pro* 
gression :— 1, 3, 5, 7, 9, 11, 13, 15, au<i IT. 

1, 3, 5, 7, 9 1 Here the sum of the extremes and 

17, 15, 13, 11, 9 I the terms equally distant from them, 
I are added, and found to be equal, as 

18, 18, 18, la, 18 J above stated. 

Iq Arithmetical Progression there are fiys distiact 
terms to be considered: — 

a, The first term; 

1, The last term; 

n, The number of terms; 

d, The common difference; and 

8, The sum of all the terms. 

These terms are so Telated that any three of them being 
itnown, the remaining two may be fonnd. Since there are 
five terms, and only three of them necessary to be known, 
to find a fourth, it follows that there may be twenty dis- 
tinct cases in Arithmetical Progression. We shall, how- 
ever, notice but few of them, and refer the student to 
Algebra for the others. 

CASE I. 

Art. S23. Given the first term, the common difference, 
and the number of terms, to find the last term. 

1. What is the 25th term of an arithmetical progres- 
sion, the first term of which is 6 and the common dif- 
ference 4 ? 

Explanation. — The second term of an arithm^tieal progres- 
non ascending is equal to the first term pltis the common differ- 
ence ; the third term is equal to the first term plus twice the 
common difference : and so on. Therefore, when we have given 
the first term, the common difference and the number of terms, 
the last term is found by Adding the first term to the product of 
the common difference into the number of terms less one. 

2. A man bought 25 acres of land, giving $2 for the 
first acre, $8 for the second, $14 for the third, and so oii| 
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iil(reasiug iif arithmetical progression. What did the 
last acre cost at this rate ? 

3. A merchant bought 18 pieces of cloth, giving $3 for 
the first piece; $5 for the second; $7 for thifd, and so on, 

increasing itf arithmetical progression. What, at this rate, 
did the last piece cost ? 

4. A tapering board, 3^ inches wide at the narrow end, 
and 14 feet long, is found to increase in width 1| inches 
for every foot in length. What is the width of the wide 
end? 

6. In a certain orchard there are 34 rows; in the first 
row there are 20 trees; in the second 24; in the third 
28; and so on, the number of trees in each row continu- 
ing to increase in an arithmetical ratio. How many trees, 
at this rate, are there in the last row ? 

CASE II. 

Art. 224. Given the first term, the last term, and 
the number of terms, to find the sum of all the terms. 

1. The first term of an arithmetical progression is 6, 
the last term is 85, and the number of terms is 12. What 
is the sum of all the terms ? 

Explanation. — The sum of the extremes of an arithmetical 
progression being equal to the sum of any two terms equally 
distant &om them, it follows that the terms must average half 
the sum of the extremes-j hence, the Sum of all the terms eqvjoU 
the 'product of the number of terms by half the sum of the extremes, 

2. A man bought 25 acres of land: for the first acre 
he gave $^ ; for the last, $244^ ; the prices of the suc- 
cessive acres form an arithmetical series. How much did 
the 25 acres cost at this rate ? 

3. A merchant bought 25 pieces of cloth ; for the first 
piece he gave $3 ; for the last piece, $63 ; the prices of 
the pieces form an arithmetical progression. How much 
at this rate, did the cloth cost him ? 

4. In a certain field there are 44 rows of corn: in the 
first row there are 10 hills ; and in the last, 139 hills; 
the number of hills in the successive rows form an arith- 
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metical progression. How many hills are there in ffe 
field ? • 

• CASK m. 

Art. 225. Given the extremes and the common dif> 
ference, to find the number of terms. 

1. The first term of an arithmetical progression is 8; 
the last term S3 ; and the conmxon difference 5. What Ib 
the number of terms ? 

Explanation. — Since the last term of an arithmetical pro- 
gression equals, the product of the number of terms less one 
into the common dinerence, increased by the first term, (see 
Case 1;) it follows that the number of terms equals the quotientj 
increased by 1, arising from diinding the difference of the extremes 
by the common difference, 

2. A man going a journey traveled the first day 7 miles^ 
the last day 67 miles, and each^ay increased his journey 
by 4 miles. How many days did he travel ? 

3. A merchant bonght a certain number of pieces oi 
cloth, the prices of which increased by $2. The first 
piece cost $3, and the last piece $43. How many pieces 
did he buy ? 

Geometrical Progression. 

Art. 226. A series of numbers that increase or de- 
crease by a constant multijplier, is said to be in Geometricai 
Progression. 

When the constant multiplier ^ which is called the ratio, 
is greater than a unit, the series is called an Asunding 
Geometrical Progression ; as, 

1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, Ac. 

When the ratio is less than a unit, the series is called a 
Descending Geometrical Progression ; as, 

512, 256, 128, 64, 32, 16, 8, &c.; or, 

1, h h h tV, A» ttV, &c. 
In Geometrical, as in Arithmetical Progression, there 
are five terms to be considered : — 
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a, iPhe first term; 

1, The last term; 

n, The number of terms; 

r, The ratio; and 

s, The snm of all the terms. 

These terms are so related that any three of them being 
known, the remaining two may be found. Since there are 
Jive terms, and only three of them necessary to be known, 
to find a fourth; it follows that there may be twenty dis- 
tinct cases in Geometrical Progression. We shall, how- 
ever, notice but two of them, and refer the student to 
Algebra for the others. 

CASE I. 

Art. 2 £7. Given the first term, the number of terms, 
and the ratio, to find the last term. 
^ 1. The first term dfa geometrical progression is 2, the 
ratio is 3, and the number of terms is 8. What is the 
last term ? 

Solution. — ^From the nature of eeometrioal progression, it 
is evident, that the second term equals the first term, multiplied 
by the rcUio ; the third term equals the first, multiplied by the 
ratio squared ; the fourth term equals the firsts multiplied by 
the ratio cubedj and so on for the foUomng terms , Hence, the 
first term multiplied by that power of the ratio denoted by the 
number of ierms^ less oney will give the last term. 

2. A person traveling, goes 3 miles the first day, 6 
miles the second day, 12 miles the third day, and so on, 
increasing in geometrical progression, for 6 days. How 
far did he go the last day ? 

3. An individual commenced business with a capital of 
$20, and was so fortunate as to double it once in every 
two years; what was his capital, at the end of 25 years ? 

CASE II. 

Art. 228. Given the first term, the last term, and the 
ratio, to find the sum of all the terms. 
10* 
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1. The first term of a geometrical progression is 4, the 
last term is 12500, and the ratio is 5. What is the sum 
of all the terms ? 

Explanation. — If from ratio times any series, as 2, 8, and 
32, we subtract the series, the remainder will be ratio times 
32—2. It is also evident, that- if from ratio times the series, 
we subtract, once the series there will remain, (ratio — 1) times 
the series, which must equal ratio times 32 — 2. Therefore, 
the sum of the series equals 4 times 32 — 2-5- (4 — 1.) Hence, 
Multiply the last term by the ratio ; from the product subtract the 
first term and divide the remainder by the rati} diminished by one, 
and it will give the sum of all the terms. ^ 

• 2. A gentleman engaged a horse and carriage to ride 
10 miles, and agreed to pay ^ of a cent for the first mile; 1 
cent for the second; two for the third ; and so on, increas- 
ing in geometrical progression. How much af this rate, 
did the 10 miles^ ride cost him ? 

3. A speculator sold 10 horses o\]^his condition : that 
he should pay $3 for the first horse; $9 for the^ second;^ 
$27 for the third, and so on, increasing in geometrical 
ratio. What did the last horse cost, and what did they 
all cost ? 

Summation of an Infinite Decreasing Series. An 
Infinite Series is one that, being continued, would run on 
ad infinitym. If a decreasing geometrical series, as 1, ^, 
J» i» tV» ^^-t b^ continued to infinity the last term evi- 
dently may be considered 0. The sum of such a series 
may be determined as follows . 

Divide the first term by a unit diminished by the ratio, 

1. What is the sum of the infinite series, 1, |, f, |, ifec? 

2. What is the sum of the infinite series, 1, I, i, &c. ? 

3. What is the sum of the infinite series, 1, |, |, &c. ? 

4. What is th^ sum of the infinite series, 1, f, ^^, yf^, 
&c.? 
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CHAPTER X. 

INVOLUTION AND EVOLUTION. 

Involution. 

Art. 229. Involution, teaches the method of raisiDg 
a number to any proposed power. 

The number to be raised to a given power is called the 
Jirst power ^ or root. The product obtained by multiplying 
that number by itself, is called the square, or second jpower 
of that number. 

Remark. — We generally say, the 
sqiuire of a number, instead of the second 
power of that number, because the 
surface, or superficial contents of a 
geometrical square is obtained by mul- 
tiplying the number of linear units 
expressing one of its sides by itself. 
Thus, the side of the adjacent figure is 
expressed by 4 linear units, (4 inches) 
and its superficial contents, by 4x4=16- 
square inches. 

If the square or second power of a number be multiplied 
by the first power of that number, the product is called 
the CUBE, or third power of that number. 

Remark. — We generally say, the 
cube of a number, instead of the third 
power of that number, because the 
solid contents of a geometrical cube is 
expressed by the third power of the 
number expressing one of its sides. 
Thus, the solidity of the annexed cube 
is expressed by 5 X 3 X 3 = 27 solid 
feet. 

3 feet. 

The power to which a number is to be involved is some- 
times expressed by a small figure, called an exponent or 



I 



4, inches. 
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index, placed above and a little to the right of that nnm* 
ber. Thus, 

6« = 6 X 5 = 25 the square of 6. 
6« = 5x5x6= 126 the cube of 6. 
6* = 5X5X5X5 = 625 the fourth powef of 5r. 
&c., &e., * &c. 

The exponent of a quantity shows how many times that 
nantitj ertters as a PAcrroR. 

Art. 230. A quantity is involved to any given power 
by muliplying it by itself as many times as there are units in 
the exponent, less one,. 

1. What is the square of each of the fdlowing numbers : 
7, 8, 9, 12, 25, 38, 2t4, and 48t ? 

2. What is the cube of 23, 84, 96, and 2Y3 respectively ? 

3. What is the fourth power of 16, 18, 24, 14T, and 263, 
respectively ? 

4. What is the fifth power of 3*2, 41*5, 82'5 and 829, 
respectively ? 

5. What is the fifth power of |, |, | and |,. respectively ? 

6. What is the cube of 3^, 2|, 4^, and 14}, re^ectively? 

Evolution. 

Art. 23 !• Evolution is the reverse of Involution. 
It teaches the method of resolving a number into eqtbol 
factors, either of which is termed a r^ot. 

The square root of 49 (= 7x1) is 7, since 7 is one of " 
the two equal factors of 49. 

The cube root of 27 (=3X3 XB) is 3, since 3 is one of 
the three equal factors of 27. 

Numbers whose roots can only be approximately ob- 
tained, are called siLvd numbers. 

The square root is indicated by the symbol ^, and is 
called the radical sign. Thus, Ayy=3 ; ^^25== 5. 

The cube root is indicated by placing the figure ' above 
the radical sign. Thus, V*7=3 ; ^53=4. 
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SQUARE ROOT. 

Art. 23 2« The sqtiare root of any number, which is not 
a surd, may be determined by 

Resolving the numher into its prime factors — the rontinued 
product of every other one of these different fadorS'Will be the 
root required, 

1. What is the square root of 6184 ? 

OPERATION. 

5184 = 2x2»x2 x 2» X 2 x 2» x 3 x 3» x 3 x 3» 



Explanation. — Every other one of the different prime fac* 
tors of 5184 is marked by *; the product of which is 2 X 2 X 
2 X 3 X 3 =a 72, the square root of 5184. 

2. What is the square root of 900 ? 

3. What is the square root of 18225 ? 

4. What is the square root of 396900 ? 

Art. 233. The square root of any quantity which is 
not a surd, and is expressed by not more thsji four figures, 
can be ascertained by inspection. 

First, square the nine digits respectively, and observe 
the terminating figure of each square number. 



The terminating figures that are alike 
are linked together. 

We observe that all square numbers end 
in 1, 4, 9, 6, or 5 ; also, if the number ends 
in 9, the figure in the root occupying the 
unit's place must be either 3 or 7 ; if in 4, 
the figure in the root occupying the unit's 
place must be either 2 or 8, &c. The fig- 
ures occupying the hv/ndreds, or the hu/nr 
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dreSPs and thousaiuPs place, will enable us to determine the 
figure of the root occupying the ten^s place ; and by the 
excess of the given quantity above the square of the ten's 
figure, we are enabled to tell which of the two figures that 
will produce the terminating figure of the quantity, is the 
root. 

1. What is the square root of 6184 ? 

Remark. — \j^ accordance with what we have already learned, we know the 
fififure in the root occupyin;^ unit's place must be :2 or 8 ; and the one occu- 
pying the ten's place must be 7, as its square, 49, is the largest square number, 
which is less than 61 ; and since the excess of the 51 above 49 is so small, we 
take tne figure 3 for the unit's figure of the root. Hence, the square root of 
the above number is 73. Should the number have been 6084. then the excess 
of 60 above 49 would have been so great, we should have taken the 8 for the 
unit's figure of the root. Hence, we would have 73 for the square root of 
6084. 

2. What is the square root of 6Y6 ? 

3. What is the square root of 2209 ? 

4. What is the square root of 1225 ? 
6. What is the square root of 2916 ? 

6. What is the square root of 3969 ? 

7. What is the square root of 6041 ? 

8. What is the square root of 7921 ? 

9. What is the square root of 8464 ? 
10. What is the square root of 9025? 

Art. 234. The square of 1, (the smallest digit,) is 1. 
The square of 9, (the largest digit,) is 81. Hence, the 
square of any digit is expressed by either oiie or two 
figures. 

The square of 10 (the smallest number denoted by two 
figures,) is 100. The square of 99, (the largest number 
denoted by two figures,) is 9801. Hence, the square of 
any number denoted by two figures, is expressed by either 
three ov four figjires; in the same manner it may be shown, 
that the square of any number denoted by three figures, 
will be expressed by either five or six figures, &c. 

Hence, the square of any number will contain twice as 
many figures as that number, or twice as mkny, less one. 
Therefore, to extract the sqtbare root^ we first separate the num^ 
her irUo jperiods of two figwres each^ comm.».ndng at th^ right 
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Art. 235. As Evolution is the reyerse of Inyolation, 
we will involve a few quantities by considering them decom- 
posed into UNITS, TENS, HUNDREDS, &c., from which we will 
deduce a general rule for the extraction of the square root. 

The square of a binomial, that is, a quantity consisting 
of two terms, is equal to, Tht square, of tht first term, plus 
twice the first term into the second, plus the squa/re of tht 
second term. 

1. What is the square of 35 ? 

35 = 30 + 5. Consider 30 the firstjerm and 5 the 
second; then by the above rule we have, 35* «= (30+6)*= 
30*+2x30x5+6*=1226. 

The evolution by multiplication is as follows : — 

30 + 5 
30 + 5 

gO«+ 30 X 5 

30x5 + 5* 

. H 

30* + 2x30x5+5* 

This involution may be geometri- 
cally illustrated thus : — Suppose the 
square ABCD, to be 30 inches each 
way; then its superficial contents 
is expressed by 30*. This square 
may ue increased by the two rec- 
tangles ABFE and BCIH, each equal 
in length to the side of the square, 
and in width to BH, (or 5,) the 
quantity by which the square has 
been'increased ; hence, the area of 
each of these rectangles is expressed by 30 X 5 ; also the little 
square BHGF, whose side is BH, (or 5) j hence, ts area is 5«. 

Art. 236. The square of any polynominal is equal to, 
The square of the first term, plus ttoice the first term into the 
second, plus the square of the second ; plus twice the sum of 
the first two into the third, pltbs the square of the tkhd ; and 
S9 (m. 
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1. What is the square of 462 ? 

452 = 400 + 50 + 2. Consider 400 the first term, 
50 the second term, and 2 the third term; then bj the 
above theorem we have, (400+50+2^«=400*+2x400 
X 50+60'+2X (4eC 4-50) X 2+2^. 



The following diagram exhibits 
the above involuticm geometri- 
cally. 



By reversing the above procesa of involution, we obtain 
for efffacting the square root, the following 

GENERAL RULE. 

Commmdng at the right, separate the numher into periods 
of two numbers each. 

Find the greatest square numher in the first period on the 
left J and place, its root at the right of the numher, in the form 
of a quotient ; also, on the left separating it from the num- 
her hy a perpendicular line. Then subtract the square of 
this root from the period on the left ; and to the remainder 
annex the second period ; which will form the first dividend. 

Double the root already found, (which is placed at the 
left of the number) ; to this product annexe a cipher, and it 
will form the first trial divisor. The number of times the 
trial divisor^is contained in the first dividend^ will be the 
next figure of the root, which must be added to the trial 
divisor, to form the true divisor. Multiply the true divisor 
by the figure of the root last obtained ; subtract the product 
from the dividend, amd to the remainder a/nnex the next period 
for a NEW dividend. 

To the last divisor, add the last figwre of the root found , 
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t/ds sum with a dpher annexed toUl be the nea:^ .trial divisor. 
Then ^oceed as before^ until all the ^periods have been brought 
down. 

Note.— Wben any dividend is not so large as its trial divisor, place a cipher 
for the next figure of the root ; also, place a cipher at the right of the divisor, 
knd form a new dividend by annexing a new period. 

1. What must be the length of the side of a square 
pond that shall contain 54756 square feet 7 

OPERATION. 
NuMBKR. Root. 

Linear ft. Sq. ft. Linear ft. 



200 

Ist trial diyisor, 400 

true divisor, 430 
2d trial divisor, 460 

true divisor, 464 



54 75 6(200 + 3 + 4=.234 
40000 



14756 
12900 

1856 
1856 



Explanation ^The re- 
quirement of the above ques- 
tion was to determine the B Kfi — v — H 

side of a square that should 
contain 54756 square feet. 

It is evident that the side 
of the sauare must be more 
than 200 linear feet, since 
the square of 200 is less than 
54756 ; also, that it must be 
less than 300 linear feet, 
since the square of 300 is 
creator than 54756. There- 
fore, 2 is the greatest num- 
ber whose square is contain- 
ed in 5, (the left hand period,) and is the first, or hundreds^ 
figure of the root. 

Let CDEL be a square whose side is 200 linear feet. Then 
its area is 200* = 40000 square feet, which being taken from 
the given number, leaves 14756 square feet, to be added to the 
square DTi. We first add the two rectangles CN and EM 





A. 






J 


I 


B 










N 


K 




c 












D 


h 


M 




m 


1 


, J 


nj 



Digitized by VjOOQ IC 



2S4 SQUARB BOOT. [cHAP. X. 

each equal in length to the side of the square DL, which has 
already been found to be 200 feet. Therefore, the length of 
the two rectangles is 400 feet, which forms the Ist trial divisor. 
The 14756 being divided by the Ist trial divisor, gives a quo- 
tient of 30, which is the width of the rectangles CN and KM, 
also, the length of the side of the small square LMKN. Add- 
ing to 400, (the length of the two rectangles CN and EM,) 30, 
(the length or side of the square LK,) gives 430, the true 
aivisor. Multiply 430, the length of these three pieces by 30, 
their width, gives 12900 square feet, the amount by which the 
square DL, has been increased. Subtract this amount from 
14756 square feet leaves 1856 square feet, to be added to the 
square BDFK. 

We now add to the square DK, the two rectangles 6J and 
FH, each equal in length to 200, (the side of the square DL,) 
plus 30, (the width of the rectangles just added to the square 
DL) . Therefore, 2 (200 + 30) = 460 linear feet, is the length 
of the two rectangles BJ and FH, which forms the 2d trial 
divisor. Divide 1856, (the number of square feet remaining 
to be added to the square DK.) by the 2d trial divisor, gives 4 
for the width of the two rectangl'^s ; also the side of the small 
square KHIJ. Hence, the length of the two rectangles BJ and 
FH, increased by the length of the square KHIJ, is 464, which 
forms the last true divisor ; this length being multiplied by 4, 
the width of the three pieces, gives 1856 square feet, which 
being taken from 1856 leaves no remainder. Therefore, the 
square ADGI, the side of which is 200 + 30-1-4= 234 linear 
feet, contains 54756 square feet. 

By omitting the ciphers the foregoing operation will 
take the following condensed form : — 



OPERATION. 


NuMBRR. Root. 
Linear ft. Sq. ft. Linear ft. 


2 

43 
464 


54756(234 
4 



147 
129 

1856 
1856 



Digitized by VjOOQ IC 



ART. 238.] ' A(IV.AXS ROOT« 

2. What is the square root of 86264 ? 

3. What is the square root of 55696 ? 

4. What is the square root of 1971216 ? 

5. What is the square root of 5499025 ? 

6. What is the square root of 269222464 ? 
T. What is the square root of 649T004816 ? 

8. What is the square root of 609596100 ? 

9. What is the square root of 4164081009664 ? 

Rkmajik.— The roots of the above nambert ean alio be determined by Art 
S83. 

Art. 2^7 • To extract th« square root of a decimal. 

Commencing at the decimal paint, separate the number into 
periods of two figures each; then proceed awarding to the 
General Rvle^ and to the number atmea^ ciphers, until tht 
desired number of figv/res in the root are obtained, 

1. What ia the square root of 223024 ? 

2. What is the square root of 641601 ? 

3. What is the square root of 84-65901 ? 

4. What is the square root of 187*20924 ? 
6. What is the square root of 5296 ? 

6. What is the square root of 2 ? 

7. What is the square root of 3 ? 

8. What -is the square root of 5 ? 

9. What is the square root of 6 ? 

10. What is the square root of 7 ? 

11. What is the square root of 9 ? 

Atr. %9S% To extract the square root of a common 
fraction. 

Reduce the fraction to its simplest form; then extract 
the root of the numerator and denominator separately, if 
they have an exact root; if not, reduce the fraction to a 
decimal, and proceed as in Art. 237. 

1. What is the square root of -f^ ? 

2. What is the square root of \%\i ? 

3. What is the square root of }|^ ? 

4. What is the square root of J ? 

5. What is the square root of | ? 
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QUESTIONS INVOLVING THE PRINCIPLES OP SQUARE ROOT. 

Art. 239. A triaDgle is a 
figare having three sides, and 
therefore three angles. When 
one of the ailgles is right, like the 
corner of a square, (that is, con- 
tains 90^,) the triangle is called jsatt. 

a RIGHT-ANGLED TRLA.NGLE. The 

side opposite the right-angle, is called the hypothenuse ; one 
of the remaining two sides is called the hastf and the other 
the perpendicular. 

Art. 240. Two sides of a right-angled triangle being 
given, the thkd side can be found by means of the follow- 
ing theorem, 

B is an established theorem of geometry, that the square of the 
hypothenuse is equal to the sum of the squares of the other two sides. 

Therefore, the square of one of the sides is equal to the square of 
the hypothenuse^ diminished by the square of the other side. 

1. How long must a ladder be to reach to the top of a 
tree 52 feet high when the foot of it is 39 feet from the 
tree? 

OPERATION. 

62* = 2704 
39* = 1521 

^4225 = 65 feet, the length of the ladder. 

2. It is ascertained that a ladder 95 feet in length, 
standing on the bank of a river 57 feet in width, reaches 
to the top of a tree standing on the opposite bank. What 
is the height of the tree ? 

3. Two ships start from the same place and sail, the one 
North and the other East. How far apart will they be 
in 6 days, providing they sail, at the rate of 72 and 96 
miles an hour, respectively ? 

4. A man standing 39 paces, of 3 feet each, from a tree 
which is 95 feet high and 6 feet in diameter, shoots a 
pigeon from its top; how far did the ball move before it 
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reached the pigeon, providing the man's eye, the place 
from which the ball started, is five feet above the ground ? 
5. What is the distance between the opposite corners 
of a parallelopipedon, the length of which is 8 feet, and 
the width and depth, each 6 feet ? 

Rrmark. — ^The queftion wiU be more readily comprehended by inipectisf 
the following diagram 

From the right-aneled triangle IHE 
we determine the nypothenuse, IE. 
Then, from the right-angle triangle 
lEB, we determine the hypothenusef 
IB, which is the distance l>etweefi the 
opposite corners of the parallelopipe- 
doD, DE. 

Art. 241. The three smallest integers that can accu- 
rately express the length of the sides of a right-angled 
triangle, are 3, 4, and 5. 



Thus— 



If we multiply these three numbers by 2, it will give a 
right-angled triangle, the sides of* which are 6, 8, and 10; 
if by 3, another, the sides of which are 9, 12, and 16. In 
the same way, any number of triangles may be obtained, 
the sides of which are expressed by integers. 

Hence, by knowing two sides of a right-angled triangle, 
the sides of which are to each other as 3, 4, and 5 we can 
readily determine the remaining side, mentally. 

1. What must be the length of a ladder to reach to the 
top of a tree, 48 feet high, when its foot is placed 36* feet 
from its base ? 

2. What is the distance, between the opposite comers 
of a rectangular field, the length of which is 32 rods, and 
the width 24 rods ? 

3. What is the length of a rectangular field, the dis- 
tance between the opposite corners of which is 30 rods, 
and the width of which is 18 rods 7 
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MiccHANiOAL Application of the FoRBoomG. 

Art. 242. Mechanics generally make use of a right- 
angled triangle, the sides of which are 6, 8, and 10 feet, 
respectively, in squaring the walls for the foundation of a 
building, &c. This is done by placing an upright stick 
where we design the corner of the building to be, with a 
cord about it so as to form a plain angle; then measure 
off 6 feet on one end of the cord, and 8 feet on the other, 
and hokiiBg the cord horizontal, place the terminating 
point of the 6 feet (which may be -marked by sticking a 
pin through the cord,) at one extremity of a tea-foot 
pole, and the terminating point of the 8 feet at the other 
extremity. The triangle thus formed will be a right- 
angled triangle. 

The following diagram will render 
the above remark more plain. P re- 
presents the upright stick, about 
which the cord is placed. PA, the 
6 feet measured off, PB, the 8 Ibet, 
and AB, the ten-foot pole. 




Length of Braces. 



AB is the corner post of a build- 
ing; DG a girth ; and CE a brace. 
The triangle CDE is a right-angled 
triangle ; hence, the length of the 
brace CE is found by extracting the 
square root of the mm of the squares 
of the two lengths DE and DC. (See 
Art. 240.) 



Art. 243* The length of any brace, when DC and 
DE are of the same length, is equal to the length DC 
-f- as many times 6 inches as DC is feet in length. This 
fact is of great practical utility to carpenters. 

1. What is the length of a brace, when the two sides 
DC and DE are each 3 feet long ? 
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The length of the brace will be 3 feet + 3 times 6 
inches, equal to 3 fact + 15 inches = 4 feet 3 inches. 

2. If the sides DO and DE are each 4 feet long, 3^ feet 
long, 4^ feet long, 5 feet long, 5^ feet long, or 6 feet long, 
what would be the length of the braces for the several 
conditions, respectively. 




Length or Rafters, &o. 

Art 244. To find the length 
of a rafter. 

FB is called the base line of the 
roof, and HM the height of the 
pitch of the roof. 

If the height of the pitch is equal 
to one-half of the base line; HM= 
MB.; hence, the length of the raf- 
ter, HB, is found in the same man- 
ner we found the length of a brace, 
under Art. 243. 

A roof is said to be one-fourth, two-fifths, three-sevenths, 
Ac^pitch, when HM = |, f , ^f, &c., of the base-line, FB. 
The length of the rafters of such roofs, is found by extracting 
the square root of the sum of the squares of HM and MB. 
(See Art. 240.) 

1. In a three-eighths pitch roof, the base of which is 40 
feet, what is the length of the rafters ? 

Solution. — In this example the height of the pitch HMa 
15 feet. 

_ The MB =r 20 feet. 
15« == 225 feet. 
20« = 400 feet. 

The square root of 625 = 25, the length of the raflers. 

2. In a two-seventh pitch roof, the length of the base 
of which is 28 feet, what is the length of the rafters ? 

3. In a one-fourth pitch roof, the base of which is 24 
feet, what is the length of the rafters ? 
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4. In a three-fifths pitch roof, the base of which is 40 
feet, what is the length of the rafters^ 

Art. 245* It is an established theorem of geometry , t/tat 
all similar surfaces, or areas, are to each other as the squares 
of their like dimensions. 

Hence, the like dimensions of similar figures are to each 
other as the square roots of their areas, 

1. There are two circular fishponds ; one of which is 20 
rods in diameter, and the other 4 rods in diameter. How 
much more surface in the one than in the other ? 

2. A farmer has a rectangular piece of land containing 
6^ acres, the width of which is 10 rods, and the length 
100 rods. His neighbor has a similar piece of land con- 
taining 9 acres. Required the length and breadth of his 
neighbor's piece of land. 

3. Suppose a horse to be tied to a post in the centre of 
a field, by a rope 7*13 rods in length, and is thereby ena- 
bled to graze upon 1 acre. How long should the rope be 
to allow it to graze upon 6^ acres ? 

4. By observation I find that 11| gallons of water will 
flow through an orifice of 1 j^ inches in diameter in 1 second. 
How large should the orifice be so as to discharge 2^ gal- 
lons in the same time. 

6. If it require 156 J yards of carpet to cover a floor 
that is 25 feet in length, and 20| feet in width ; what 
must be the dimensions of a similarly shaped floor, that 
requires 5Qi yards of the same kind of carpet to cover ? 

6. Five men purchased a grindstone 40 inches in dia- 
meter. How much of the diameter must each grind off, 
so as to have J of the stone ? 

Remark. — ^After the first has ground off his share, | of the 
stone rennuns, and its diameter will be 40^|" = 8^20, &c. 

Art. 246. When the base and the sum of the height 
.and hypothenuse of a right-angled triangle are given, to find 
the hypothenuse : 

Add the square of the height and hypothenme to the square 
of the base, and divide their sum by twice the height ornd 
hypothenuse. 
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1. There is a tree 80 feet in height, standing by the 
bank of a river 50^eet in width. Where ninst this tree 
break off, so that the top will reach across the river, while 
the broken parts remain in contact ? 

CUBE ROOT- 
ART. 247. Whenever the cnbe root of a quantity is 
expressed by a whole number, it may be found by, 

Resolving the number into its frime factors. The prodtut 
of every third factor of these different factors, will he the 
root required. 

1. What is the cube root of T29000 ? 

OFXRATION. 

2)729000 



2)364500 

**2)182250 

3)91125 

3)30375 

Explanation. — Taking the continued product 

»3) 10125 of every third one of these different factors, 

(which are marked by * ) we have 2x3x3 

3)3375 X 5 = 90, which is the cube root of 729000. 

3)1125 

*3)375 

5)125 

6)25 

2 What is the cube root of 4741632 ? 

3 What is the cube root of 98611128 7 
4. What 18 the cube root of 621876 ? 

11 
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5. What is the cnbe root of 2388T8T2 ? 

6. What is the cube root of 6639752 ? 

1. What is the cube root of 5936493568 ? 

Abt. 248. The cube root of any quantity which ia 
; not a surd and is expressed by not more than six figures, 
can be ascertained by inspection. 

Fipst, cube the nine digits respectively, and observe the 
terminating figure of each cube number. 

DtgitB. J%eir 
Cubet, 

V =s 1 It will be observed that the terminating figare 

2^ =s 8 of each of the cubes of the nine digits is either 

33 s= 2 7 1, 2; 3, 4, 5, 6, 7, 8, or 9 ; hence, every cube nom- 

43 = 6 4 ber must terminate with one of the nine digits, 

5» = 12 5 consequently the figure of the root occupying the 

63 ss 21 6 unites place is readily determined by inspection. 

73 s=s 34 3 The figure of the root occupying the ten's place 

8^ = 51 2 is determined by inspecting the number, con- 

93 S3S 72 9 sidered as units, that preceed the first three figures. 

1. What is the cube root of 614125 ? 

ExPLANATicxN.— As thls number ends in 5 the figure in the 
root occupying the unit's place must be 5. 8 is the largest 
number, the cube of which is less than the number expressed 
by the figures on the left of the first three figures, which is 
614 ', hence, the cube root of 614125 is 85. 

2. What is the cube root of 35937 ? 

3. What is the cube root of 226981 ? • 

4. What is the cube root of 117649 ? 
6. What is the cube root of 50653 ? 

6. What is the cnbe root of 110592 ? 

7. What is the cube root of 405224 ? 

8. What is the cube root of 438976 ? 

9. What is the cube root of 778688 ? 

Art. 249* Before we attempt to explain the usual 
method of extracting the cube boot, we will involve a 
number, consisting of wiUs and tens^ and of vm/Us^ imisp 
and kitmdndi to its third power. 
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Remark.— The cube of I, th« smallest di^it is 1 . The cube of 9, the largest 
digit is 729. Therefore, the cube of any digit is expressed by one, two, or threi 
figures. 

The cube of 10, the smallest number denoted by two figures, is 1000. The 
cube of 99, the largest number denoted by two figures, is 970299. Therefore, 
the cube of any number denoted by two figures is expressed by roufi, five, 
or SIX figures. In the same manner it may be shown, that the cube of a num< 
ber denoted by fAree figures is expressed by sctkn, tiOHr, or if ink, figures, &o. 

Hence, if a number be denoted by one, two, or three figures, its cube root will 
be expressed by one figure ; if by/atir,./lve, or tix figures, its cube root will 
be expressed by two figures, frc. 

In general the cube wiU eanlain thrkr times a* many Jigureaaa the root, or threb 
times as many less one or two. Therefore, tu extract the cube root, we first 
Kparate the number into periods qf three figures each, comTnencii^ at the right. 

Abt. 250* The cube of a Binomial, (that is, a num- 
ber consisting of two terms,) is, the mbe of the firsts or 
left hand term, plus three times the square of the first term 
iriio the second, plus three times the first term into the square 
of the secfind term^ plus the cube of the second term. 

In general, the cube of any Polynomial is equal to the 
cube of the first, or left-hand term, plus three times the square 
of the first term into the second, plus three times the first into 
the square of the second, plus the cube of the second ; plus 
three times the square of the sum of the first two inio the 
third, plus three times the sum of the first two into the square 
of the third, plv^ the cube of the third, Sfc, 

1. What is the cube of 89 ? 
89=80+9; ami by Art._250, we have 

(80 + 9) 3= 80' + 3 X 80* X 9 + 3 X 80 X 9* + 9» 

2. What is the cube of 357 ? 
357=300+a0+1^herefore;__ 

(300 4_60 + T) » = 300'+ 3 X 300* X 50 + 3 X 300X 
50' + 50' X 3(300 + 50)« X 1 +3(30(^ + 50) X 7« + 7» 

3. What is the cube of 468 ? 
468=400+60+8; /. , _ __ 

(400+60+8)3=400'+3x400'x60+3X400x60*+60* 
+3(400+60)«X 8+3(400+60) X 8«+8» 

The inyolutiou of example 1, by multiplicaMoa. is as 
follows: — (the second^ &c.y is similar to it). 
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80 + 9 

80+9 



80'+ SOX 9 

80x9+9* 



(80+9)«=80'+2x80x9+9« 
80+9 



80'+2X80'x9+80x9« 

80'x9+2x80X9«+93 

(80+9)»=80'+3x80'x9+3x80x9«+95 

We will now illustrate geometrically the involution of the 
first example. 

How many cubic feet in a cube, each side of which is 
89 feet ? 

89=80+9. 

Fig. 1. D 



Suppose each side of the cube AD, 
(fig. 1,) to be 80 feet; then its solid 

contents will be 80^ = 512000 cubic 
feet. 



To increase the size of the cube 
AD, we will first add the three 
square slabs, AC, BD, and CE, 
each of the sides of which is 80 
feet, (the side of the cube AD,) 
and the thickness of each, 9 feet. 
Hence, the solid contents of one 
of these square slabs is 80° X 9, 
and the three, 8 X 80* X 9 = 
172800 cubic feet. 
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Figf. 2. 



The cube AD, increased by the 
three square slabs, AC, BD, and 
CE, is represented by Fig. 2 ; — 
the contents of which is 512000 
+172800 == 684800 cubic feet. 



We will now increase Pig. 2, 
by the three equal corner-pieces, 
AB, BC, and CD, the length oi 
each being 80 feet, (the side of 
the cube AD,) and the vsidth and 
thickness of each, 9 feet. Hence, 
the solid contents of one of these 
pieces is 80 X 9<, and of the 
three, 8 X 80 X 9« = 19440 cubic 
feet, 



Fig. 2, increased by the three 
pieces, AB, BC, and CD, is rep- 
resented by Fig. 8 ; — the contents 
of which is 612000 + 172800 X 
19440 = 704240 cubic feet. 



We will now increase Fig. 8, 
by the small cube XY, each side 
of which is 9 feet ; therefore, its 
contents is 9^ s= 729 cubic feet ; 



This cube is then represented by 
Figure 4, the contents of which is 
512000 + 172800 + 19440 + 
729 = 704969 cubic 'eet, and 
the side of which is St feet. 




Digitized by VjOOQIC 



246 mjoL moor. [csap. 2. 

By reyersing the above process, we obtain for extracting 
the cube root, the following 



GENERAL RULE. 

Commmdng cut units , separate the number into periods of 
three figures each. 

Then find the largest digit, the cube of which shall not 
exceed the left-hand period. JPlace this digit, which is called 
the first figure of the root, on the right, in the form of a 
quotient ; also, on the left, for the first term of a first cdumn, 
and its square for the first term of a second column, and from 
the left-hand period of the given number, subtract its cube. 
Then to the remainder, ann^ex the next period, for the first 
DIVIDEND. Now double the term in the first colvmn, for its 
second term, and add its product into the root already found, 
to the first term of the second column, for the first trial 
DIVISOR. Consider two ciphers annexed to the trial divisor, 
and write the number of times it is contained in the divi- 
dend, for the next figure of the root ; also, annex it to 
the sum of the last term in the first column, a/nd the first 
figure of the root ; — this will be the next term of the first 
column. Add the product of this term into the digit of the 
root last found, advancing it two places to the right, to the 
last term of the second column, for its next term ; this will be 
the TRUE DIVISOR. From the dividend, subtract the product 
of the true divisor into the digit of the root found; and to 
the remainder annex the next period, for the second divideiui. 

Proceed in a similar way until all the periods have been 
used. 

Rrmark. — ^By carefally examining the foregoing involution, the pupil will 
be able to deduce other rules for the extraction of the cube root, some of 
which may perhaps, appear more plain than the one I have just given, as thii 
is more readily deduced from Algebraic involutions. I have given this rule, 
as it will be less laborious to extract the cube root of large numbers by it, 
than by many other rules usually given ; also, because it keeps distinct the 
three geometrical magnitudes — lints, surf acee, and solids. 

The first rule, however, is the most simpk>, and will ^e found of much im- 

En tance in reducing surd quantities to their simplest form, (as will hereafter 
e ncplained;) or in determining the roots of rational quantities. 

1. What is the cube root of 704969 ? 



Digitized by CjOOQIC 



ART. 250.] 



OUBB BOOT, 



2^1 



OPERATION. 
FtRiT Col. SreoNo Coi.. 
Linear feet. Square feet. 

80 6400 

160 19200, trial divisor. 



NuMBRR. Root. 

Cubic feet. Linear fttt. 

704969(80 + 9 = 89. 
612000 



249 



21441, true divisor. 



192969, Ist dividend. 
192969 







Explanation. — ^We first find the greatest cube contained in 
the left-hand period. We know that this number must be 
more than 80, since 80^ = 512000, which is less than 704969; 
also, that it must be less than 900, since 90^ = 729000, which 
is greater than 704969. Hence, the first, or left-hand figures 
of the root, is 8 ; whose cube is 512, which is the greatest cdbe 
contained in 704, the first or Jeft-hand period. 

Fig. 1. D 

Let each side of the cube AB, 
represented by Fig. 1, be 80 
linear feet ; then its cubical con- 
tents will be 80* = 512000 cubic 
ft. , and 704969—512000=192969 
cubic feet, which is still to be 
added to the cube AD. 



We first add the three square 
slab pieces AB, BC, and CD, 
whose length anTl breadth are 
each respectively 80 feet, (the 
Bide of the cube AD.) The area 
of the face of the first piece, AB, 
is 80* = 6400 square feet. The 
length of the other two pieces, 
BC, and CD, is 80 -f- 80 = 160 
feet, and their width 80 feet. 
Hence, their superficial contents 
is 160 X 80 = 12800 square feet, 
which added to 6400 square feet, 
the superficial contents of the 
piece, AB, gives 19200 square 
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feet, the saperfioial contents of 
the three pieces, A6, BC, and 
CD. As these three square slabs 
make up by far the greatest 
amount of the whole increase, if 
we diyide 192969, (the number 
of cubic feet remaining to be 
added,) by 192000, the number 
of square feet in the three pieces, 
A6, BC, and CD, (which may be 
called the trial divisor,) it will 

g'ye their thickness; which we 
id to be 9 feet. 

Figure 2, represents the cube 
AD, with the three pieces AB, 
BC, and CD, added. 

We now add the three corner- 
pieces, EG, HF, and HX, whose 
lengths are respectiyely 80 feet, 
(the side of the cube AD,) and • 
whose width and thickness are 
each 9 feet respectiyely ; also, 
the corner-piece AW, whose 
length, width, and thickness, are 
each 9 feet. Therefore, the length 
of the three pieces, EG, HF, and 
HX, is 240 feet ; which being in- 
creased by the length of Ihe cor- 
ner-piece, AW, gives 249 feet for 
the length of the four pieces. 
Their width is 9 feet ; therefore, 
249 X 9 = 2241 square feet, is 
their superficial contents ; which 
being increased by 19200 square 
feet, the superficial contents of 
the three pieces already added 
on, gives 21441 square feet, (the 
superficial contents of the seven 
pieces added on,) which being 
multiplied by 9, their thickness, 
gives 192969 cubic feet, their 
solid contents, which being sub- 
tracted from 192969 cubic feet, 
the quantity that remained to be 
added to the cube AD, leaves no 
remainder ; therefore, a cube 
represented by Figure 3, whose 
side is 80 -f- 9 == 89 feet, will 
oantain 704969 cubic feet. 





Fig. 8. 




Digitized by VjOOQ IC 



ART. 251.] GUBB ROOT. 249 

This work may be condensed by omitting the ciphers and 
unimportant terms. 



First Col. 


Second Col. 


Number. Root. 


8 


64 


704969(89 


16 


192 


512 



249 21441 192969 

192969 



2. What is the cube root of 12895213625 ? 

Remark. — ^To render the method of extracting the cube root familiar, when 
there are a number of figures in the root, we wHl perform the above example 

First Col. Second Col. Number. Root. 

2 4 12895213625(2345 

8 

4 12 

63 1389 4895 
66 1587 4167 



694 161470 728213 
698 164268 645904 



7025 16461925 82309625 

82309625 



Rbuark. — When the trial divisor if greater than its corresponding dividend, 
place for the next figure of the root, and bring down the next period. Then 
use the same trial divisor with two more ciphers annexed. 

3. What is the cube root of 469640998917 ? 

Rkmark.— Whenever the number has not an exact root, there will be a re> 
mainder after the last period has been brought down. The process may be 
continued, and the true root more nearly obtained, by annexing ciphers to 
new periods. The figures thus obtained will be decimals. 

4. What is the cube root of 1860867 ? 

6. What is the cube root of 469640998917 ? 

6. What is the cube root of 58050510848 ? 

7. What is the cube root of 84672374 ? 

8. What is the cube root of 3 ? 

9. What is the cube root of 5 ? 

10. What is the cube root of 7 ? 

11. What is the cube root of 4937801347510680732948 « 

Art. 251. To extract the cube root of a decimal. 
First, commnmv^ at the decimal point, separate the numbers 

11* 
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into periods of three figures each ; if Tiectssary^ annex dphers^ 
so that the decimal may he separated into eqtial periods. Then 
proceed as usual, 

12. What is the cube root of 561-515625 ? 

13. What is the cube root of 460*099648 ? 

14. What is the cube root of 111649 ? 

- 15. What is the cube root of 7-256313856 ? 
16. What is the cube root of 4 T'Se ? 

Art. 252. To extract the cube root of a fraction, or 
mixed number, first reduce either of them to its .simplest 
form; then find the root of the numerator and denominator 
separately, if their roots can be accurately found ; iP not, 
reduce the fraction to a decimal, and extract the root as 
above directed. 

It. What is the cube root of ||f| ? 

18. What is the cube root of JffUm- ? 

19. What is the cube root of a^^f 3. ? 

Abt. 253* A rational quantity is one that can be ex- 
pressed in numbers. Thus, a8/27 is rational. 

An irrational or surd quantity is one that has not an 
exact root, or which cannot be expressed in numbers. 
Thus, ,^3 is a surd. 

When the cube root of a large quantity is required, it 
will be found more convenient- to find the root of the 
rational part of the number by Art. 247, and the root of 
the surd part by General Ride. - 

Thus, y 40=^2X2X2X5=2^5=2X1109976+ = 
8419952-h. 

1. What is the cube root of 19208000 ? 

OPERATION. 

2)19208000 



2)9604000 
*2)4802000 



[over. 
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2)2401000 
2)1200500 
»t2)600250 



5)300125 



Remark. — Every third factor is marked thus, ♦. 

Their product will be the cube root of the ra- 

5)60025 tional part, which is 2x2x5x7=140. This 

♦5)12005 multiplied by ^77 will equal the cube root of tfie 

--— - above number. Thus, 140y?=140x 1912931+ 

7)2401 ^^^7.81034^. 

7)343 
♦7)49 

2. What is the cnbfe root of 128625 T 
, 3. What is the cube root of 61631955000 ? 

4. What is the cube root of 257250 ? 

5. What is the cube root of 84035 ? 

6. What is the cube root of 2401000 ? 

PRACTICAL QUESTIONS IN CUBE ROOT. 

Art. S53* It %s a theorem of geometry, that all similar 
tolids are to each other as the cubes of their like dimensions. 
Therefore, 

The dimensions of similar solids are to each other as the 
CUBE ROOTS of their solidity. 

1. If a ball of iron 2 inches in diameter weigh 5 pounds, 
what will a ball of the same metal weigh, the diameter of 
which is 7 inches. 

OPERATION. 

2* : 7* : : 5 : weight required. 
8 : 343 : : 5 : 214$ pounds. 

2. If the Earth is 8000 miles in diameter, and Mercury 
8200 miles, how many times larger is the Earth than 
Mercury ? 
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3. If a ball | of an inch in diameter weigh J of a pound, 
what most be the diameter of another ball of the same 
metal to weigh 24 pounds ? 

4. What is the diameter of a globe of gold that is 
worth |9t^5036-80, proTiding a pound of gold (avoirdu- 
pois weight,) is worth $256 ? 

It will be remembered that the specific quantttj of gold is 18| -, and that* 
eubic foot of water weighs 63^ pounds. 

6. If a man 5^ feet in height, weigh 125 pounds, how 
tall is that man who weighs 216 pounds ? 

6. A cask 60 inches long and 36 inches at the bung 
diameter, contains a certain number of gallons ; what 
must be the dimensions of a similar cask that shall contain 
•)• as much ? 

1. A carpenter wishes to make a cubical cistern tl^^it 
shall contain 14088 cubic feet of wat^; what must be the 
length of one of its sides ? 

8. If a cellar 12 feet long, 8 feet deep and 8 feet wide 
contain T68 cubic feet ; what is the dimensions of a similar 
cellar that shall contain 20736 cubic feet ? 

9. What will be the dimensions of a rectangular box, 
which shall contain 1845480 cubic feet, the length, 
breadth, and depth being to eaeh^ther as 7, 5, and 3 ? 

10. A ball of fine thread 5 inches in diameter is owned 
by five women ; what portion of the diameter must each 
wind off so as to share equally of the thread ? 

Gauging. 

Art. 254. Gauging teaches the method of finding the 
contents of any regi^lar vessel, in gallons, bushels, &c. 

Art. 255. To find the number of gallons or busHels in 
a square vessel. 

Take the dimensions in inches^ and divide the product 
arising from mvUiplyiiig the length, breadth, arid height 
together by 282 for ale gallons, 231 f^ wine gallons, and 
21^0'i2 for bushels. 
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1. How many wine gallons will a cubical box contain, 
that is 5 feet long, 2^ feet wide and 2 feet high ? 

2. How many ale gallons will a vess el contain, that is 
9 feet long, 4 feet wide, and 3 feet high ? 

3. How many bushel of grain will a bin contain, that 
is 16 feet long, 12 feet wide, and 6 feet high ? 

Art. 256. To find the contents of casks. 

Multiply the jproduct of the square of the mean diametet 
and the length in inches, by '0034, and it will give the ayip- 
tents in wine gallons ; if by '0028 instead of 0034, it will 
give the contents in beer gallons. 

Remark. — The mean diameter is equal to the head diameter incraased by 
-L. of the diiference between the head and bung diameters when the stave* 
are mvck curved, or by adding 4 the difference, when but UttU curved ; and 
by adding 1 3 when they are of a mediam curve. 

1. How many wine gallons does a cask contain whose 
length is 34 inches, bung diameter 28 inches, and head dia- 
meter 20 inches ? 

2. How many wine gallons does a cask contain, whose 
length is 45 inches, bung diameter 32 inches and its head 
diameter 22 inches I 

Art. 257. To find the contents of a round vessel, 
wider at one end than the other. 

To \ of the square of th^ difference of the diameters^ add 
their product and multiply this sum by the height. Then 
multiply by '0034 for wine gallons, and by "0028 for ale 
or beer. 

1. How many wine gallons will a vessel contain, that is 
48 inches in diameter at the bottom and 32 inches at the 
top ; the length of which is 60 inches. 

2. How many beer gallons will a tub contain, that is 
40 inches in diameter at the bottom and 30 inches at the 
top ; the length of which is 48 inches. 
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CHAPTER XI. 
MENSURATION. 

Oeometbigal Definations. 

1. A Point is that which has position, bat not magnitude. 

2. A Line is length without width or thickness, as AB. 



3. Parallel Lines are those which are everywhere 
equally distant, as AB and BO. ^ * 



4. A Surface is that which has r 
length and breadth without thickness, [ 
as ABCD. B 




6. A Solid Body is that which has length, 
breadth, and thickness ; and therefore com- 
bines the three dimensions of extension, as 
AB. 



Plane Figures. 

Art. 258. 1. A Plane Figure is a plane surface ter- 
minated on all sides by lines, either straight or curved. 

2. A Polygon, or rtdUintid figure, is a plane terminated 
on all sides by straight lines. The sum of these bounding 
Imes is called the contour or perimeter of the polygon. 

3. A Triangle is a b 
figure having three sides 
and three angles, as ABC. 
Its altitude is a line let 
fall from the vertex per- 
pendicular to the 
asBD. 
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4. A Square is a figure that has all of its 
sides equal, and its angles right-angles, as 
CDEG. 

The line CE is called its diagonal. 




5. A PARALLEL06Ri(H is a figure that 
has its opposite sides parallel, as ABOF. 



A 

c 



6. A Rectangle is an equiangular 
parallelogram, as CYDG. 



1. A Trapezoid is a figure 
that has only two of its sides 
parallel, as XYBZ. 



z. 



Rkmark.— It ha« already been remarked, that any figure, the sides of which 
are terminated by straight lines, is called a Polygon. 

A polygon of three sides is called a Trianolk : that of four sides a Quadri- 
LATERAL ; that oi Jivt sides, a PRirTAOoif ; that ot gix, a Hexaoon ; that of «ev«n, 
a Heptaoon ; that o{ eight, an Octagon ; that of nin«».a Nonaooit ; that of ten, 
a Decagon j that of twelve^ a Dodecagon, &c. 



A Circle is a plane, termi- 
nated by a curved line, every 
point of which is equally distant 
from a point within, called the 
centre. The curved line is called 
the drcumferefrvce. 



The DiAMLBTER of a circle is a line passing through the 
centre, and terminated by the circumference, as AC. 

The RADIUS of a circle, is a line drawn from its centre to 
the circumference, as BD, BE, &c.; hence, it is half the 
diameter. 
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9. An Ellipse is a plane 
bounded by a curved line, the 
sum of the distances from eve- 
ry point of which to two given 
points, is equal to a given line. 
The line AB, is called the 
transverse, and CD, the conr 
fwgatt axis. 

Solid Figubes. 

Abt. 269. A Prism is a 
solid, the sides of which are 
parallelograms, and the ends 
equal- and parallel polygons, 
as figure A. 

RKiiAiuca.~Whea the ends of a Prism are triangular, it is called a triangvlar 
prism; when they are squares, it is called a tgntare pritm^ &c. 

B 

2. A Cube is a prism, all 
the sides of which are equal 
squares, as figure B. 



3. A Parallelopipedon is a 
prism, the ends of which are 
parallelograms, as figure C. 

4. A Cylinder is a solid, 
having equal circles for ends, 
and is generated by the revo- 
lution of a rectangle about one 
of its sides; as figure D 



6. A Pyramid is a solid, having for its base 
a plane rectilinear figure; and for its sides tri- 
angles, whose vertices- meet in a point at the 
top, called the vertex of the pyramid. Figure 
E represents a triangular pyramid. 
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6. A Cone is a solid, haTing for its base a 
circle, and tapers uniformly to a point at the top. 
Figure E represents a cone. 



T. A Frustum of a pyramidj 
or a cone, is the part that remains 
after cutting off the top by a 
plane parallel of the base. 

Fig. M represents the frus- 
tum of a pyramid; and N, that 
of a cone. 





8. A Sphere is a solid, bounded by a 
convex surface, every point of which being 
equally distant from a point within called 
a center. Figure X represents a sphere. 



Mensuration of Surfaces, &c. 

Art. 260. The pupil is referred to Geometry for the 
demonstration of the following rules for measuring surfaces, 
solids, &c. 

Art. 261. The area of a figure is the number of square 
inches, feet, or yards, &c., which it contains. 

Problem 1. — ^Given the base and altitude of a triangle, to 
find its area. 

Multiply the base hy half the altitude. 

1. What is the area of a triangle whose base is 9 feet, 
and altitude 4 feet ? 

2. What is the area of a triangle whose base is 36 rods, 
and altitude 16 rods ? 
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Peoblem 2. — Given the three sides of a triangle, to find its 



From half of the sum of the three sides y subtract each side 
separately ; a/nd the square root of the continued product of 
these three retnaifiders and the haifr^um will be the area. 

1. What is the area of a triangle whose sides are, re- 
spectively, 12, 18, and 20 feet? 

2. What is the area of a trian^lar field whose sides are 
respectively 40, 30, and 50 rods ? 

Problem 3 ^Given the sides of a rectangle, or square, to 

find its area. 

Multiply the length by the width. 

1. How many square feet of boards will be required to 
floor a room that is 36 feet long and 18 feet wide ? 

2. How many acres in a rectangular piece of land 460 
rods long and 380 wide ? 

3. How many more acres in a piece of fand 160 rods 
square, than in a rectangular piece 40 rods in length an(^ 
32 rods in width. 

Problem 4. — Given the base and altitude of a parallelogram, 
to find its area. 

Multiply the base by the altitude. 

1. What is the area of a parallelogram whose length ig 
28 feet, and altitude 22 feet ? 

Problem 5.— Given the altitude and the parallel bases of 
a trapezoid, to find its area. 

Multiply the altitude by half the ^um of its parallel sides. 

1. What is the area of a trapezoidal field, the parallel 
sides of which are 18 and 24 rods respectively; — the per- 
pendicular distance between these sides being 8 rods ? 

Remark.— This rule is of practical use to lumbermen in measuring boarda. 

Let ABCD be a tapering 
board, and £0 its length. 
The half sum of its parallel 
sides, AS and CD, is HK, the 
width of the board at the 
middle point. Its area, there* 
fore,is expressed by HKXCO. 
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2. How many square feet in a tapering board 36 feet 
long, 18 inches wide at one end and 32 in. at the other ? 

Problem 6. — Given the diameter of a circle to find its cir- 
cumference. 

Multiply the diameter by 3*1416. 

1. What is the circumference of a circle whose diameter 
is 16 feet ? 

2. What is the circumference of a circle whose diameter 
is 24 rods ? 

Rkmark. — The true ratio of the circumference of a circle to ita diameter 
has never yet been found. Its approximate value has been extended to more 
than 300 places. A man by the name of Van Ceulen first extended the approxi> 
mation to 36 places by means of continually bisecting the arc of a circle. 
This was considered so great an aohievement that the 36 numbers expressing 
the circumference of a circle whose diameter is 1, was engraved on hit 
tomb'Stone. 

The following are the numbers : — 
3-1415926535897932384626 43 383279502884 

Problem 7. — Given the circumference of a circle to find its 
diameter. 

Divide the arcumference hy 3' 14 16. 

1. What is the diameter of a circle whose circumference 
is 62-832 feet ? 

2. What is the diameter of a, circle whose circumfer 
ence is 48*6 feet ? 

Pboblem 8. — Given the diameter of a circle, to find its area. 
Multiply the square of the diameter hy '7854. 

1. What is ^he area of a circle whose diameter is 15 
inches ? 

2. What is the area of a circle whose diameter is 36 ft. ? 



Rbnakk.— From the above rule, we can 
readily determine the area contained between 
two conpentric circumferences. 

It is also worthy of remark that the area of 
a square is to the area of an inscribed circle, 
as 1 is to 0.7854. 
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Problem ^.--Giyen the diameter of a circle, to fuid the side 
f an equal square. 

MuUvply the diameter by .8862. 

1. A gentleman has a circular fish-pond that is 8 rods 
in diameter ; what must be the side of a square pond that 
shall contain the same area ? 

2. I have a circular piece of board that is 36 inches in 
diameter ; what must be the side of a square board that 
shall contain the same area ? 

Problem 10. — Given the diameter of a circle to find the side 
of an inscribed square. 

Multiply the diameUr hy 0.1071. 



1. Required the side of a square 
that can be inscribed in the circle 
ABC, whose diameter is 24 feet. 



2. How large a square stick can be sawn from a piece 
of round timber, that is 42 inches in diameter ? 

Problem 11. — Given the diameters of an ellipse, to find its 
area. 

Multiply the product of its two axes by 0*1854. 

1. How many square rods in an elliptical garden, whosi, 
transverse axis is 280 feet, and conjugate axis 210 feet ! 

2. How many square feet in an elliptical table, the 
transverse axis of which is 6 feet 9 inches, and the con- 
jugate axis 3 feet 6 inches ? 

Problem 12. — Given the length and the circumference of a 
cylinder, to find its surface. 

Multiply its drmmferetux, by its length, a Jid to the product 
add the a/rea of the two bases. 
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1. What is the surface of a cylinder whose !«ngth is 22 
feet, and diameter 4^ feet ? 

Problem 13. — Given the length and the perimeter of the 
base of a prism, or parallelopipedon, to find its surface. 

Multiply its length by the perimeter of its base, and to the 
product add the areas of the two ends, 

1. What is the surface of a square prism whose side is 
2 foot 8 inches, and length 16 feet ? 

2. What is the surface of a triangular prism whose 
length is 12 feet, and whose sides are, respectively, 3, 4, 
and 6 feet ? 

Problem 14. — Giren the side of a cub& to find the area of 
its surface. 

Multiply the area of one of its sides by 6. 

1. What is the area of a cubic block, the side of which 
is 12 feet ? 

Problem 15. — Given the slant height and the sides of the 
base of a pyramid to find its area'. 

To the area of the triangles that form its sides ^ add the 
area of the base, 

1. What is the area of a triangular^pyramid, the slant 
height of which is 12 feet, and the sides of its base 3, 4 
and 5 feet, respectively ? 
^ 2. What is the area of a square pyramid, the slant 
height of which is 35 feet, and the sides of its base 10 
feet ? 

Problem 16 — ^Given the slant height and the diameter of a 
eone, to find its surface. 

Multiply the half sum of the slant height and the radius 
of the base by the drcumference of the Imse. 

1. What is the surface of a cone, the slant height of 
which is 4*7 feet and the diameter 18 feet ? 

Problem 17. — Given the perimeter of the bases and thi) 
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slant height of the frostiim of a pyramid, or cone, to find the 



Multiply the half sum of the perimeter of the bases by the 
slant height f and to the product add the sum of the areas of 
the two bases. 

1. Suppose the slant height of a square frustum is 24 
feet, the side of the base 8 feet, aud of the upper base or 
top 4 feet; what is its surface ? 

2. Suppose the slant height of the frustum of a cone 
to be 40 feet, the diameter of the base 15 feet, and that 
of the top 5 feet ; what is its whole surface ? 

Problem 18. — Given the diameter of a sphere to find its 
area or convex surface. 

Multiply its circumference by its diameter. Or, which is 
the same thing, 

Multiply the sqtbo/re of the diameter 6|f 3*1416. 

1. What is the surface of a sphere 48 inches in diame- 
ter ? 

2. What is the area of the earth's surface, supposing it 
to be 8000 miles in diameter ? 

Art. 262. We can readily determine the distance to 
any visible object by means of a right-angled triangle. 



Suppose a man standing at A, de- 
siring to know the distance to any 
object aff B, on the opposite side of 
a river ; how should he proceed to 
determine this distance, providing he 
has nothing but a ten-foot pole ? 

Form the right-angle BAG, and 
measure any distance, as AC = 30 
feet. Then from C, measure towards 
A any distance, as CD= 3 feet ; also 
DE, perpendicular to CA. Suppose 
DB=4 feet. Then by similar triangles 
wBhavB 
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CD : CA : : DE : AB. Or, 

3 : 30 : : 4 : 40, the distance AB. 

The above principle is also employed 
in measoring the heights of trees, &c. 
In this case let AC be the height of the 
tree ; E the height of the man's eye, 
which we will suppose = 5 feet ; DG a 
perpendicular pole, and DH the height 
above the eye Then by similar tri- 
angles we have 

EH : EB :: HD : BC. Suppose we e 
have found the first three terms of this 
proportion to be as follows : — 

3 : 24 :: 4 : CB. Then CB = 32 ft. which being increased 
by AB=6 ft. we have 32+5=37 ft. the height of the tree. 

Mensuration of Solids. 

Problem 19. — Given the side of a cube, to find its sol'dity. 

Multiply its lengthy breadth, and depth together, 

1. What is the solidity of a cube, the side of which ir S ft.? 

Problem 20. — (Jiven the length, and dimensions of it-* end 
of a prism, or parailelopipedon, to find its solidity. 

Multiply the area of its base or end by its length. 

1. What is the solidity of a triangular prism 24 f?^ 
long, and each side, 1 J- feet ? 

2. What is the solidity of a stick of timber 36 feet Ion;* 
and 2^ feet square ? 

pROBLCM 21. — Given the altitude and the base of a pyramid 
to find its solidity. 

Multiply the area of its base by one third of its aititride, 

1. What is the solidity of a triangular pyramid, the al- 
titude of which is 24 feet, and each side of the base 6 ft. f 
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2. What is the solidity of a square pyramid, the altitude 
of which is 48 feet, and a side of the base 9 feet ? 

Problem 22. — Given the altitude and the diameter of a cone, 
to find its solidity. 

Multiply the area of its base by one-third of its /Utitude. 

1. What is the solidity of a cone, the altitude of which 
Is 16 feet, and the diameter of the base 3 feet ? 

2. What is the solidity of a cone, the altitude of which 
is 64 feet, and the diameter of the base 12 feet ? 

Problem 23. — Given the altitude, and the dimensions of the 
two bases of a frustum of a pyramid, or of a cone, to find its 
solidity. 

To the sum of the areas of the two bases, add the mean 
froportioTud between these two areas, and multiply the^ result 
by one-third of the altitude of the frustum, 

Rbmakk. — ^A mean proportional between the areas of the two bases of a 
cone, is the square root of the product of the squares of the two diameters, 
into 0-7854. 

1. What is the solidity of the frustum of a cone, whose 
altitude is 15 feet, and whose bases are 10 and 5 feet in 
diameter, respectively 1 

OPERATION. 

i0»X0-7854=100x0-7854, the area of the lower base. 

5«X0-7854= 25x0-7854, the area of the upper base. 

-y 100X25 X 0-7854= 50x0*7854, 5*rea of the mean proportional 
, \ between the bases. 

175 X0*7854 ^^ •««» of the area of the thre« 
^ bases. 

Hence, 

175X0-7854X J of 15=687-225, cubic feet, the solidity of the cone. 

Rbmabk.— This rule is of mach importance in determining the solidity of 
round sticks of timber, the diameter ot the ends of which differ. 

2. There is a stick of timber, in the form of the frustum 
of a cone, that is 48 feet long, 4 feet in diameter at the 
larger end, and 9 inches at the smaller end. How many 
cubic feet does it contain ? 

Art. S6^. Another method of measuring round tim* 
b^, is tb 
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MiUtiply the square of one-fourth the girth^ in inches^ iy 
the kngth of the stick, in feet ; then divide the product hy 144. 
The quotient will he the, contents in cubic feet, 

Rrmark.— The girth should be taken two- thirds of the distance from the 
tmaller to the larger end. 

3. How many cubic feet in a stick of timber, 25 feet 
long, aud whose girth is 60 inches 7 

4. How many cubic feet in a stick of timber 42 feet 
ong, and whose girth is 80 inches ? 

5. How many cubic feet in a stick of timber 36 feet long, 
and whose girth is 48 inches ? 

Problem 24. — Given the diameter of a sphere, to find its 
solidity. 

Multiply its surface hy one-sixth of its diameter. Or, 
Multiply the cube of the diameter by 0*5236. 

1. What is the solidity of the Earth, supposing its dia- 
meter to be 8000 miles ? 

2. How many cubic inches in a cannon ball 9 inches in 
diameter ? 

It is believed that the foregoing rules will enable the 
pupil to solve most of the examples that may arise in 
ordinary mensuration. 

For the practical convenience of those who have occasion 
to refer to mensuration, we subjoin the following 

Table of MuLtiPLES for Mechanics. 

i. Diameter of a circle X 3'1416 = Circumference. 
2. Radius of a circle X 6'283185 = Circumference. 

5. Square of the radius of a circle X 31416 = Area. 

4. Square of the diameter of a circle X 07854 = Area. 

6. Circumference of a circle X 01591 55 = Radius. 

6. Square root of the area of a circle X 0-5(>419 = Radiui. 

7. Circumference of a circle X 0-31831 = Diameter. 

8. Square root otthe area of a circle X 1*12838 =s Diameter. 

9. Radius of a circle X 1 '783051 = Side of inscribed equilateral triangle. 

10. Diameter of a circle X 0*860254 »; Side of inscribed equilateral triangle. 

11. Side of inscribed equilateral triangle X 577350 = Radius of circle. 
13. Radiui of a circle X 1*414314 = Side of inscribed square. 

IS. Diameter of a circle X 0*7071 = Side of an inscribed iquart. 
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14. Sid0 of iaieribed iquare X 707107 = Radini. 

15. Square of radius of a sphere X 13 566371 = Surface. 

16. Square of the diameter of a sphere X 31416 = Surface. 

17. Square of the circumference of a sphere X 0-3183 as Surface 

18. Square root of surface of a sphere X 0"28-i095 =s Radius. 

19. Square root of the surface of a sphere X 0-56419 s Diameter 

00. Square root of the surface of a sphere X 1*773454 » Circamferenc«. 
31. Cube of the diameter of a sphere X 0*5336 = Solidity. 

33. Cube of the radius of a sphere X 41888 = Solidity. 

98. Cube of t^ie circumference of a sphere X 0016887 » Solidi^. 

34. Cube root of solidity of a sphere X 06303505 s Radius. 

35. Cube root of the solidity of a sphere X 1*3407 = Diameter. 

36. Cube root of the solidity of a sphere X 3*8978 » Circumference. 

57. Radius of a sphere X 1*1M7 =s Side of inscribed cube. 

58. Side of inscribed cube X 0*8660354 = Radius. 

39. The square of the side of a tetraedron X 1.7330508 s Surface. 

80. The square of the side of a hexaedron X 6*0000000 as Surface. 

81. The square of the side of an octaedron X 3-4641016 ^ Surface. 
33. The square of the side of dodecaedron X 30*6457388 = Surface. 

33. The square of the side of icosaedron X 8*6603540 =s Surface. 

34. The cube of the side of a tetraedron X 01 178511 =: Solidity. 

85. The cube of the side of a hexaedron X 1 000000 a Solidity. 

86. The cube of the side of an octaedron X 0*4714045 s Solidity. 

87. The cube of the side of a dodecaedron X 7-6631189 s Solidity. 
38. The cube of the side of an icosaedron X 3*181695 =: Solidity. 

A slight knowledge of the principles pf geometry will 
enable the pupil to deduce the above multiplies. For 
illustration, determine the side of a cube that is inscribed 
in a sphere. 

c D ^t X = the side of the in- 

scribed cube.- In the right- 
angled triangle BFH, BF 

= -v/bH' + FH* (see Art. 
E 240), or BF = ^^*=- 

In the right-angled trian- 
gle, BDF, DF = X and BF 
=: v^2X*? therefore, BD 
= -/3X*- But BD = the 
diameter of the sphere, 
which we will call unity ; 
H hence, 1 = ^3X^ or 1 =» 

X^3 esi X times 1 * 73205 -f; consequently, X, the side of the 
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cube, = TTTTirT of the diameter; or, •57736+timc8 the dianeter 
of the sphere ; and since Radius equals ^ of the diameter ; X, 
the side of the cube, will equal Radius times (2x '57736 +) 
= Radius times 1-15472+. 

In a similar manner the pupil may dedace other multi- 
ples that he may desire, or the teacher require. 

The Five Regular Bodies. 

Art. 264. A regular body is a solid bounded by a 
certain number of similar and equal plane figures. 

It is proved in Solid Geometry that only three kinds of 
equilateral and equiangular plane figures joined together 
can make a solid angle; hence but five regular bodies can 
possibly be formed. 



1. A Tetraedron is a solid hav- 
ing four triangular faces. 



Rkuark..— If figures Btmilar to those annexed to the definitions, be drawn 
on pasteboard, and cut out, by cutting through the bounding lines, and if the 
other lines be cut half through, and then the parts be turned up and glued 
together, the bodies defined will be formed. 




2. A Hexaedron^ or cube, is a 
solid having six square faces. 



3. An Odaedron is a regu- 
lar solid having eight trian- 
gular faces. 
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4. A Doaecaer 
dron is a solid 
having twelve 
pentagonal faces. 




5. An Icosae- 
dron is a solid 
having twenty 
triangular faces. 



Sttrfaoes op the Five Regular Bodies. 
Peoblem 1 ^Given the side of a tetraedon^ to find its surfaoe. 

Multiply the square of the linear side hy the ^/3. 
1. If the side of a tetraedron is 1, what is its surface ? 
' 2. If the side of a tetraedron is 8 feet, what is its surface ? 
Problem 2. — Given the side of a hexaedron to find its surface. 
Multiply the square of the side hy 6. 

1. If the side of a hexaedron is 1, what is its surface ? 

2. If the side of a hexaedron is 4 feet, what is its surface ? 

Problem 3. — Given the side of an oUaedron^ to find its surfaoe. * 
Multiply the square of the side hy 2 ^v/3, 

1. If the side of an octaedron is 1, what is its surface ? 

2. If the side of an octaedron is 8, what is it surface ? 

Problem 4. — Given the side of a dodecaed'^on, to find its wir* 
face. ' 



Multiply 15 times the square of the side hy N/r + f^y5^ 
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1. If the lineal side of a dodecaedron is 1, what is its 
surface ? 

2. If the side of a dodecaedron is 9, what is its surface ? 

Problem 5.— Given the side of an icosaedron^ to find its surface. 
Multiply 5 times the square of the side by v3. 

1. If the side of an icosaedron is 1, what is its surface f 

2. What is the surface of an 4cosaedron, the side of 
which is 6 feet ? 

Rkmark. — ^From the answers of the examples pven under the preceding 
problems, in which the lineal kide is 1, the following table may be formed. 

TABLE 

Showing the surfaces of the five regular bodies, when the 
linear side is 1. 



Number 
of sides. 


Names of bodies. 


Surfaces of bodies. 


4 
6 
8 

12 
20 


Tetraedron. 

Hexaedron. 

Octaedron. 

Dodecaedron. 

Icosaedron. 


1-1320508 
6-0000000 
3-4641016 
20-6457288 
8-6602540 



Problem 6.— Given the side of any of the regular bodies, to 
find its surface. 

Multiply the- square of the length of the side by the tabular 
area opposite the figure mentioned, 

1. The side of a tetraedron is 14 in.; what is its surface ? 

2. The side of a hexaedron is 7 feet; what is its surface ? 

3. The side of a tetraedron is 18 feet; what is its surface? 

4. The side of an octaedron is 12 inches; what is its 
surface ? 

5. The side of a hexaedron is 16 feet; what is its surface ? 

6. The side of a dodecaedron is 18 inches; what is its 
surface ? 

7. The side of an octaedron is 10 feet; what is its 
surface ? 
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8. The Bide of an icosaedron is 20 inches; what is its 
surface ? 

9. The side of a dodecaedron is 24 feet; what is its 
sarfalce ? 

10. The side of an icosaedron is 16 feet; what is its 
surface? 

Solidity of the Regular Bodies. 

Pkoblxm 1. — Given the side of. a tetraedron, to find its 
solidity. 

MuUiply ^ of the cube of the lineal side by the ^Ji, 

1. If the lineal side of a tetraedron is 1, what is its 
solidity ? 

2. If the side of a tetraedron is 4 inches, what is its 
solidity ? 

Problem 2. — Given the lineal side of a hexaedron, to find 
it« solidity. 

Cvhe the Side. 

1. If the lineal side of a hexaedron is 1, what is its 
solidity ? ^ 

2. If the side of a hexaedron is 6 feet, what is its 
solidity ? , 

Problem 3. — Given the side of an octaedron, to find its 
solidity. 

Multiply the cube of the side by the fj^, and ^ of the 
product will be the solidity, 

1. What is the solidity of an octaedron, the side of 
which is 1 ? 

2. What is the solidity of an octaedron, the side of 
which is 4 inches ? 

Problem 4. — Given the side of a dodecaedron, to find its 
solidity. 

Add 4t*l to 21y^y6, arid divide this sum by 40; the^i mutti- 
ply the square root of this quotiemt by 5 tiines the cube of tht 
side. 
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1. What is the solidity of a dodecaedron, the side of 
which is 1 ? 

2. What is the solidity of a dodecaedron, the side of 
which is 8 inches ? 

Problem 5 Given the side of an icosaedron, to find its 

solidity. 

Divide the sum of 7 and 3^5 by 2; then miUtiply the 
square root of this quotient by ^ of the cube of the side. 

1. What is the solidity of an .icosaedron, the side of 
which is 1 ? 

2. What is the solidity of an icosaedron, the side of 
which is 4 inches ? ' . 

Rbhark.— From the answers of the examples given under the precedini; 
problems, in which the lineal side is 1, the following table may be formed. 

TABLE. 



Number 
of Sides. 


Names of Bodies. 


Solidity of Bodies. 


4 
6 
8 

12 
20 


Tetraedron. 

Hexaedron. 

Octaedron. 

Dodecaedron. 

Icosaedron. 


.1178511 
1.0000000 

.4714045 

T.6631189 

• 2.1816950 



Problem 6 — Given the side of any of the regular bodies, to 
find its solidity. 

Multiply the cube of the side by the solidity opposite the 
given figure in the above table. 

1. What is the solidity of the five regular bodies, 
respectively, the side of each being 8 inches ? _ 

2. What is the solidity of the five regular bodies, 
respectively, the side of each being 12 inches. 

PHILOSOPHICAL PROBLEMS. 

Art. 265. The spaces described by bodies falling from 
a state of rest under the influence of gravity ^ are proper- 
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tioned to the squares of the times during which they art 
faUitig,^ 

' Art. 266. Tht spa^xs described by falling bodies are 
also proportioned to the squares of the velocities which they 
acquire in falling over those spaces* 

A body in 1 second of time will fall 16^ feet; call it 
l^feet. The velocity acquired in the same time is 32 
feet. 

Let T equal the time, during which a body has been 
falling; D, the distance it has fallen; and Y, the velocity 
acquired. 

From the above laws and fads we have the following 
proportions, from which the general formulas relating to 
falling bodies may be deduced. 

1. 2. 

P : T* :: 16 : D ; hence, D=16T» ; .-. , T= /^=J vX 

a 4. 

32» : V« :: 16 : D ; hence,D=l*; .-. , V=v^64D=8%/5 
64 

Placing the right hand member of 1 and 3 equhi cc 
each other, we have, 

V2 

16 T2 = «-. ; — From which we deduce the followiog : 
o4 ' , 

6. V=32T 

Pupils should become familiar with the six preceding 
formulas, which we will arrange differently for the con* 
venience of reference. 

3. D=16T2 6. V=:32T 



* Olmsted's Natural fhilosophy.— However, these laws are not ttnmUy e /yeU. 
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1. How far will a leaden ball fall in 12 seconds; 14 
seconds; 25 seconds; and 60 seconds, respectively ? (See 
formula 3d.) 

2. How long will a body be in falling 1024 feet; 1600 
feet; 10000 feet; and 122500 feet, respectively ? (See 
formula 1st.) 

3. In what time would a body acquire a velocity of 128 
feet; 160 feet; 288 feet; 1024 feet; and 3012 feet, respec- 
tively ? (See formula 2nd.) 

4. What velocity woulda body acquire in 4; 1; 9; 12; 
25; and 60 seconds, respectively ? (See formula 6th.) 

5.. What velocity would a body acquire in falling 1024 
feet; 1225 feet; 625 feet; 3025 feet; and 9025 feet, 
respectively ? (See formula 5th.) 

6. Through what space would a body have fallen to ac- 
quire a velocity of 96 feet; 192 feet; 168 feet; 288 feet; 
and 384 feet, respectively ? (See formula 4th.) 

Art. 237. The time of the vibrations of pendulums are 
to each other as the square roots of their lengths ; hen^^ their 
lengths are as the squares of their times of vibration. 

A pendulum that vibrktes seconds is 39^ inches in 
length. 

1. What is the length of a pendulum that shall vibrate 
3 times a second ? 

2. What is the length of a- pendulum that shall vibrate 
once in 5 seconds ? 

3. What is the length of a pendulum that shall vibrate 
once in a minute ? 

4. How often will a pendulum vibrate, the length of 
which is 225 inches ? 

5. How often will a pendulum vibrate, the length of 
which is 144 feet ? 

Art. 268. The gravity of any body above the earth's 
surface decreases, as the squares of its distance, in semi- 
diameters of the earth, from its centre increases. Hence, 

The weight of a body on the earth! s surface, is to its 
weight at any <issignable distance above the surface of th$ 

12* 
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tarth; as the squ-are of Us distance from the eartJCs centre, 
to the square of the -earth^s semidiameter^ and vice versa. 

1. If a body weigh 75X) pounds at the earth's surface,^ 
how much would it weigh 20000 miles above its surface ? 

2. If a body at the earth's surface weigh 3600 pounds, 
how much would it weigh 240000 miles above its centre, 
the distance of the moon from the earth ? 

If a body at the earth's surface weighed 1800 pounds 
but being carried to a certain height weighs only 200 
pounds, what is that height ? 



MISCELLANEOUS QUESTIONS. 

Rkmark. — AifALTsis has been so extensively treated of in the ^' American 
intellectual" and the '* Practical Arithmetic," that it is deemed unnecessary 
to add anything more to what has already been gi?en^ia the preceding pages. 

1. A gentleman, after losing ^ of all his money, had 
$368 remaining. How much had he at first ? 

2. Thomas has 364 sheep more than James, and they 
together have 1588. How many have they respectively ? 

3. Henry, Perry, and John, found a purse containing 
$768, whicii they agree to share in proportion to the 
numbers 3, 4, and 6. How much should each receive ? 

4. A farmer gave to a certain number of laborers, $14 
apiece, if he had given them $19 apiece it would have 
taken $125 more. How many laborers were there ? 

5. A fish-pole, the length of which was 24 feet, was 
broken into two pieces; and f of the lengti^ of the longer 
piece equalled the length of the shorter. What was the 
length of each piece ? 

6. There is a fish whose head is 18 inches long, and 
whose tail is as long as its head + f of the length of itn 
body, and whose body is as long as its head and tail both. 
What is the length of the fish ? 

7. Henry is 18 years old, and Harvey is 14; how many 
years since was Henry twice as old as Harvey ? 

8. A and B, together, have $8645, but A has $155 
more than 3 tiwes as much as B. How many dollars has 
each? 
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9. A p^entlcman bought a hat, a vest, and a pair of 
pants. The hat cost $6. The hat and vest cost twice aa 
much as the pauts, and the hat and pants cost 3 times as 
much as the vest. What was the cost of the vest and 
pants, respectively ? 

10. A can earn a certain snm of money in 20 days ; A 
and B together, can earn the same sum in 6 days. How 
long will it take B. alone to earn the same sum ? 

11. A merchant bought a certain number of yards of 
cloth for $246, and after usin«jr 1) yards of it himself, sold 
f of the remainder for $99, wbicli was $24 more than it 
oost. How many yards did he buy at first ? 

12. A person at a game of cards lost f of all his money, 
and then won $144; he now lost £ of all the money he 
had, and found he had but $95 remaining. How much 
bad he at first ? 

13. There is a cask containing brandy and water; | of 
the whole, + 12 gallons is water; and ^ of the whole .+ 
8 gallons is brandy. How many gallons of each ? 

14. Two brothers, James and Henry, have the same 
income. James contracts an annual debt, amounting to 
$165; Henry lives on ^ of his income, and saves yearly 
$101, after lending James enongh to pay his debt. How 
much was the yearly iiicome of each ? 

15. Two masons, A and B, together can do a certain 
piece of work in 10 days ; how long would it take each 
separately to do it providing A does 3 times as much 
asB? 

16. If A and B can, together, do a certain piece of work 
in 5 days ; A and C, in 6 days ; and B and C, in 7^ ; 
how many days would it require for each to perform the 
work alone? 

17. Divide $4760 among three persons, James, William 
and Mary, so that James' part shall be to William's as 2 
to 3, and that Mary shall have as much as James and 
William together lacking $920. 

18. A and B can, together, do a certain piece of work 
in 10 dys. ; A and C, in 15 dys.; and B and C, in 20 dys 
In hiiw many days could each perform the work alone 7 
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19. A gentleman distrtbated a certain number of dol- 
lars among four poor women in the following manner : — 
to the first he gave ^ of the number of dollars he had + 
$^; to the second ^ the remainder + $^ ; in the same 
manner he gave to the third and the foorth ; and found 
he had^ yet one dollar remaining. How many dollars 
had he at first, and how much did he give to each 
woman? 

20. An estate of $12850 was was left to four brothers, 
who are 17, 15, 13, and 9 years of age, to be so divided 
that the respective parts, being placed out at 5 per cent, 
simple interest, should amount to equal sums when they 
become 21 years of age, respectively. How much was 
each one's share ? 

21. A mau bought a horse for $102, which was h^ of 
twice as much as he sold it for, lacking $2. How much 
did he gain by the bargain ? 

22. A woman bought 60 oranges. For | of them she 
paid 5 cents for 3 oranges ; and for th^ remainder 3 cents 
for five ; for how much must she sell them apiece to gain 
331 per cent. ? 

23. A farmer paid to four of his hired men 77} bushels 
of wheat. The first earned 1 bushel as often as the other 
three earned |, J, and } of a bushel, respectively. How 
many bushels should each receive ? 

24. Two men A and B were playing cards; B lost $84, 
which was t\ times | as much as A then had. When they 
commenced playing, f of A's money equalled | of B's ; 
how much had each when they began to play ? 

25. What is the interest on $68595 from April 14th to 
Sept. 19th? 

26. What is the amount of $684*99 from April 9th, 
1853, to July 8th, 1854 ? 

27. A has with B the following account: — 

1863. , Dr. 1 1863. Cr. 

March 12th, Due . $846 46 | Sept. 16th, Due* . $784-60 
At what time is the balance of the account due ? 

28. I sold the following bills of goods, on the conditions 
below stated : 
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March 6, 1858, a bill amonnting to $480 on 4 montlis* credit. 
April 15, " «* " $670 on 6 " '* . 

May 25, " " «* $785 on 4 " ' . " 

June 28, " " «* $670 on 8 " 

How much money will balance the account July 20th ? 

29. Three farmers, A, B, and C, together haye 1920 
acres of land; A has 40 acres more than B; and C has as 
many as A and B together, lacking 32. How many acres 
has each ? 

30. What is the discount on $84^-50 from May 12th, 
1852, to July 25th, 1854 ? 

31. What sum of money will give $18490 interest from 
June, 16th, 1853, to Sept. 18th, 1854? ' • 

32. If A can do a certain piece of work in 8Gl days, and 
with the assistance of C, in 34i} days; how loug will it 
take C to do the work alone ? 

33. Three carpenters, A, B, and C, earn a certain sum 
of money in 24 days; A and B can earn the same amount 
in^48 days; and A and C, in 36 days. How long would 
it take each separately to earn the same amount ? 

34. An individual being requested to buy a' certain 
number of pounds of meat, found, if he bought beef, at 
m cts. a pound, he would have 90 cts. remaining; but if 
he bought pork, at 17| cts. a pound, he would lack 15 cts. 
of having money enough to pay for it. How many pounds 
of meat was he requested to buy, and how much money 
did he have ? 

35. A lady bought a certain number of apples, at the 
rate of 5 for 2 cents; and paid for them with oranges, at 
the rate of 3 for 2 cents. How many apples did she buy, 
providing it took 144 oranges to pay for them ? 

36: Three farmers, Thomas, William, and Henry, talking 
of their sheep; says Thomas to William, I have 4 times as 
many sheep as you; says William to Henry, I have | as 
many as you ; and says Henry to Thomas, if I had 63 sheep 
more, I should then have as many as you. How many 
iiad each ? 

37. A man was hired for 160 days, on this condition: 
that for, every day he worked, he should receive $144, 
Bud for every day he was idle, he should pay 96 cents foi 
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his board. At the expiration of the time he received $64 
HoV many days did he work ? 

38 A, B, and C formed a co-partnership : A* advanced 
$10000; B $8000; and C $7000. At the end of 6 
months, A withdrew $3000 from the business; B with- 
drew $1500; and C increased his stock by f of its 
original amount. At the end of the year, they had gained 
$558460. How much should each receive ? 

39. A gentleman willed $8640 to his wife, son, and 
daughter, to be divided among them in the proportion of 
J, f and ^. The widow dying soon after, the whole sum 
was divided in due proportion between the two children. 
How much did each receive ? 

40. A cistern receives water from 3 pipes; the first of 
which would fill it in 12 hours; the second in 8 hours; 
and the third in 6 hours. In what time would these 
three pipes together fill the cistern, providing | of the 
whole capacity of the cistern leaked out in each hour ? 

41. A merchant spent f of his money for silks; | of 
the remainder for dry goods; J of the remainder for 
groceries; and the remainder, which was $287*65, for 
stationery. How much money did he expend in all ? 

42. Four men contracted to grade a turnpike road for 
$12000. In accomplishing the work, one of the men 
furnished 45 laborers for 74 days; another, 54 laborers 
for 66 days; another, 75 laborers for 84. days; and the 
other, 95 laborers for 85 days. How much should each 
contractor receive ? 

43. An agent receives $5685 to invest in merchandise, 
at a commission of 1§^ per cent, on the amount of purchase 
that can be made after his percentum is deducted. What 
is the amount of purchase; also, his commission ? 

44. An upholsterer realized a profit of 25 per cent, 
by selling carpeting, at $1.50 a yard. What would 
have been the loss per cent, if he had sold it at $0*80 a 

V yard ? 

45. How much would a person gain or lose by borrow- 
ing $2000 from May 12th, 1852, to Nov. 12th, 1854, at 
7 per cent, and lending the same sum^ at 6^ per cent.,. 
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and on §udi conditions as will enable him to compound 
the interest every 6 months ? * 

46. A drover bought 288 head of cattle, at $42J a 
head, and pays for them with the proceeds of a note 
which is discounted in a bank for 90 days, at t per cent. 
At the end of 25 days, he sells the cattle, at $68^^ a head, 
and puts the proceeds on interest, at 8f per cent., until 
his note is to be paid at the bank. What profit does he 
make by these transactions, after paying $374*65 for 
the cattle while he had them ? 

47. A merchant took a farmer's note for $585*50, due, 
without interest, May 14th, 1853. Some time afterwards, 
the farmer got possession of a note against the merchant 
for $894*85, due, without interest, Nov. 25th. When, in 
equity, ought the balance to be paid ? Suppose money to 
be, worth 7'per cent., and they desire to settle Aug. 15th; 
how stands the matter of debt between them ? 

48. A is indebted to B $885; $125 of which is due 
May 4th; $244, June 18th; $345, Aug. 12th; and the 
remainder, Oct. 25th, — without interest. At what time 
might the whole, in equity, be paid at once ? 

49. What must be the dimensions of a granary which 
shall contain 2400 bushels of wheat; its length to be 
twice its breadth, and its breadth and height equal ? 

50. What is the difference in area between two fields 
of the same perimeter; one of which is a square, and the 
other 85 rds. long, and 25^ rods wide ? 

51. An individual was requested to purchase 1084 
bushels of grain, consisting of rye, wheat, and barley; 
I of the number of bushels of rye was to equal | of the 
number of bushels of wheat, and J of the number of 
bushels of wheat was to equal f of the number of bushels 
of barley. How many bushels of each kind must he 
buy? 

52. A man being asked the hour of the day, replied, 
that I of the time past noon equalled f of the time from 
now to midnight. What was the time ? 

53. A tree, whose length was 156 feet, was broken into 
two pieces by falling; 1^ times the length of the top piece, 
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eqaals 1| the bottom piece, + 12 feet. What is the length 
of the two pieces respectively ? 

54. A man bought a cow, a horse, and an ox for $350. 
For the horse he gave 4 times as much as for the ox, lack- 
ing $40 ; and for the ox, twice as much as for the cow, 
lacking $12. What did he give for each ? 

55. A farmer has 299 sheep in two different fields; the 
number in the first field equals If times the number in the 
second field, + 48. How many are there in each field ? 

56. An individual, after spending f of all his money, 
and I of what remained, lacking $12^, had only $34 1^ 
remaining. How much had he at first ? 

57. There is an island 36 miles in circumference, and 
three men, A, B, and C start from the same point, and 
travel the same way around it; A 4 miles an hour; B, 12; 
and C, 20. In what time will they all be together; and 
in what time will they all meet at the place from which 
they started ? 

58. A note of $1200, given Feb. 3d., 1851, has received 
the following indorsements : March 12th, 1852, indorsed 
1365-45; Nov. 14th, 1852, indorsed $285-90; Jan. 12th, 
1853, indorsed $484*12^. How much remains due March 
20th, 1854, interest computed at 1 per cent. ? 

59. Four masons. A, B, C, and D engage to build a 
certain piece of wall for $660. While A can build 5 rods, 
B can build 1^, C 3?, and D 6J. When the wall is | com- 
pleted, D ceases to labor upon it, and A, B, and C finish 
it. How much should each receive ? 

60. A market-woman bought oranges, at 10 cents a 
dozen, half of which she exchanged for lemons, at the rate 
of 9 oranges for 7 lemons; she then sold all her oranges 
and lemons, at 1| cents apiece, and thereby gained 24 
cents. How many oranges did she buy, and how much 
did they cost ? 

61. If A can perform a certain piece of work in | of a 
^ay; B | of a day; and € in j\ of a day; how many times 

longer will it take C to do the wojk alone, than it will 
take A and B together to do it ? 

62. A traveler had stolen from him {} of all his money: 
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the thief was caught, but not until he had spent } of -it, 
the remainder, $647*37^, was given back. How much 
money had the traveler at first ? 

63. Three men, A, B, and C, hnilts a stone wall : A 
built 15 rods; B built as much as A; | as much as C; and 
C built as much as A and B together, lacking 5 rods. 
How many rods did they all build, and how many did 
B and C build, respectively ? 

64. At what time between 2 and 3 o'clock will the hour 
and minute hands of a clock be together ? 

65. A person being asked his age, replied, that if his 
age were increased by its f , its f , and 25^ years more, the 
sum would equal 3| times his age. What was his age 7 

66. A person being asked the time of day, replied, that 
J of the time past noon, equal j of the time from then to 
midnight, lacking 12 minutes and 36 seconds. What was 
the time ? 

61. When Jamea was married, he was 3 times as old as 
his wife, but when they had been married 60 years, he 
was only If times as old. Hbw old was each when they 
were married ? 

68. Four individuals found a purse, containing $2445, 
which they agree to share in the proportion of |, |, |, 
and ^. How much should each receive ? 

69. A deer is a 180 leaps before a hound, and takes 
4 leaps to the hound's 9; and 5 of the deer's leaps are equal 
to 9 of the hound's. How many leaps must the hound 
take to catch the deer ? 

10. A market-woman bought a certain number of pine- 
apples, at the rate of 3 for 40 cents, and as many more at 
the rate of 5 for 45 cents; and sold them all at the rate 
of 7 for 87^ cents, and thereby gained $1*60. Hew many 
pine-apples did she buy .? 

71. A boy bought a certain number of apples at the 
rate of 4 for a cent, and as many more at 5 for a cent ; 
and sold them out, at the rate of 9 for 5 cents, and by so 
doing gained 45 cents. How many apples did he buy ? 

72. A mechanic and his two sons earned $1490 in 1 
year ; the father earned twice as much as the elder son. 
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lacking $Y0, and the younger son earned ^ as mnch as the 
elder son -J- 160 dollars. How much did each earn ? 

13. A woman bought a certain number of oranges, at 
the rate of 5 for 3 cents, as many more at the rate of 7 
for 5 cents ; and sold them all, at the rate of 15 for 11 
cents, and thereby gained 25 cents. How many oranges 
did she buy ? 

74. A merchant bought three pieces of tloth for $639: 
J of the cost of the first piece equals ^ of the cost of the 
second; and | of the cost of the second piece equals | of 
the cost of the third. How much did each piece cost ? 

75. A merchant bought three pieces of cloth ; the first 
piece contained | as much as the second piece + 12 yards; 
and J of the number of yards in the second piece equaled 
I of the number of yards in the third. How many yards 
in each piece, providing there were 8 yards more in the 
third piece than in the second ? 

76. It is found that f of A's + i of B*s fortune 
equals $5400 ; and that^ of A's fortune equals If times 
^ of B's+$24. What is the fortune of each ? 

77. A hound ran 150 rods before he caught a hare; and 
^^ the distance the hare ran before it was caught equal- 
ed the distance it was a-head when they started. How 
far after the chase commenced, did the hare run before it 
was caught ? 

78. A and B started from the same point, and ran in 
the same direction ; B ran 132 rods; then ^ the distance 
A had run equaled the distance A was in advance of B. 
How much did A gain on B in running 132 rods ? 

79. A gentleman left his son a fortune ; | of which he 
spent in 2 years ; ^ of the remainder lasted him 3 years 
longer ; J of the remainder lasted him 5 years longer when 
he had only $7849121 left. How much did his father 
leave him ? 

80. I of A's number of sheep is to J of B as J to | ; 
and i of B's number -f | of A's equals 360. How many 
sheep has each ? 

81 . Find the fortunes of A, B, C, D, E and F, by know- 
ing that B is worth $220, which is ^ as mach as A and 
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are worth, and that A is worth ^ as much as B and C ; 
and also, that, if 16 times the sum of A's, B's, and C's for- 
tune were divided in the proportion of f , ^, and i, it 
would, respectively, give f of D^s, | of E's, and | ot F's 
fortune. 

82. There is a park 16 rods square, and it is desired to 
make a gravel walk around it that shall contain |f of the 
whole area of the park. What should be the width of the 
gravel walk ? 

83. A speculator sold flour at |5 a barrel ; } of which 
equaled his gain. How-much would 'he have gained per 
cent, if he had sold it at |6*25 a barrel ? 

84. A merchant sold a quantity of goods for $6184 ; 
and thereby cleared ^^ of this money. If he had sold 
them for $6999, what would he have gained per cent. ? 

86. A speculator sold a quantity of cotton for $8484 ; 
and by so doing gained } of what it cost him. How much 
would he have gained per cent, if he had sold it for $9898 ? 

86. A gentleman bought f of a farm for $9000 ; and 
sold to B I of his share ; B sold to C | of what he re- 
ceived ; C sold to I) J of what he received ; and D sold 
to E f of what he received. What part of the farm did 
each man buy, and how much did it cost him ? 

87. I bought J of a house, valued at $18000 ; and sold 
^ of my share to A ; A sold ^ of his share to B ; and B 
sold f of his share to C. What part of the value of the 
house does each own, and how much does C pay for his 
part? 

88. An individual sold two horses, at $630 apiece ; for 
one he received 25 per cent, more than its value, and for 
the other 25 per cent, less than its value. Did he gain or 
lose by the bargain, and how much ? 

89. B's fortune added to | of A's, which is to B's as 2 
to 3, being put on interest for 6 years, at 8 percent., 
anbounts to $988. What is the fortune of each ? 

90. How much grain must a farmer take to mill, that 
he may fetch* away 14*4 bushels, after the miller has taken 
t^j per cent, of all he took there ? 

91. The interest on the sum of i of A's + | of B'a 
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money for 4 years, at 6 per cent., is $480. What is the 
fortunf^ of each, providing ^ of B^s money equals 3 times 
fofA^s? 

92. The amount of | of A's fortune + f of B's for two 
years, at 5 per cent., is $4950. What is the fortune of 
each, pi ovidmg J of A's money equals only ^ of f of B's ? 

93. If the interest on the sum of A's and B's fortune 
for 7 years and 6 months, at 4 per cent., is $3213 ; and 
I of A's fortune equals | of B's ; what is the fortune of 
each? 

94. What will be the result, if from the sum of 3, { 

3i 
3 J, i of 3, 3i of 3 J, 4 of ~ we subtract the sum of i, ^ 

of I, J of 3 J ; 3^ of 5, gl of -g^, and 3 }; multiply this 

diflference by the greatest common divisor of 315 and 
405; divide this product by the least common muHiple of 
6, 9, and 24; reduce the quotient to its lowest terms; add 
^ of J to the result; multiply f of this sum by 2^; and 

2i 

divide the product by J of J of 4^ of f | of - ? 

95. Divide |3106-50 among A, B, C, and D, in the 
following proportion : — A, B, and C arq to have ^ J of it; 
B, C, and D are to have ^J of it; A, C, and D are to 
have t\ of it; and A, B, and D are to have i of it. 
According to the above estimates, how much ought each 
to receive ? 

96. An individual, for two successive years, spent f 
more than his yearly income; and found that, in 6 years, 
by saving ^V of his , annual income, he was able to 
discharge the debt, and have $80 remaining. What was 
his annual income 7 

91. How many cannon balls, 8 inches in diameter, 
can be put into a cubical vessel, 2 feet on a side; and 
how m-any gallons of wine will it contain after it is filled 
with balls, allowing the balls to be hollow, the hollow 
being 4 inches in diameter, and the opening leading to it, 
to contain 1^ solid inches 7 
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98. A farmer sold hay, at $10*50 a ton, and cleared 
J of his money; but hay growing scarce, he sold it, 
at $12 a ton. What did he clear per cent, by the latter 
price ? 

99. If 24 men, in 1?2 days of 9 hours each, dig a 
trench that is 4 degrees of hardness, 33 1^ feet long, 5f 
feet wide, and 3^^ feet deep; how many men will be 
required to _dig a trench that is 1 degrees of hardness, 
2321 feet long, 3f feet wide, and 2^ feet deep, in 5^ days 
of 11 hours each ? 

1 00. From a certain sum of money I took away its ^, 
and in its stead placed $200; I then took from this sum 
its j^, and in its stead placed $100; I now took away its 
f, and found I had only $480 left. How much was the 
original sum ? 

101. From a sum money, $360 more than its } was 
taken away; from the remainder, $280 more- than its ^ 
was taken away; and^ fi^om what now remained, $80 
more than its | was taken away, and then there remained 
only $80. What was the original sum ? 

102. From a certain sum of money I took its J, and 
put in its stead $460; from the remainder I took its f, 
and put in its stead $600; and from what then remained 
I took its ^, and put in its stead $840, and found t had 
twice as much money as I had at first. How much had 
I at first ? 

103. Make the sum, difference, product, and quotient 
of 15 and 45 the numerators of fractions which shall »have 
'iS, 40, 150, and 60 for denominators; reduce them to 
equivalent fractions having a common denominator ; sub- 
tract the sum of the last two fractions from the sum of 
the first two; multiply this difference by the first fraction; 
divide the product by the greatest common divisor of the 
numerators; multiply the quotient by the least common 
multiple of the denominators; add the first fraction 
reduced to a decimal to this quotient; subtract the second 
fraction reduced to a decimal from this sum; multiply 
this remainder by the third fraction reduced to a decimal; 
divide this product by the fourth reduced to a decimal; 
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then reduce the quotient to a vulgar fraction. What is 
the result ? 

104. A merchant sold 3 pieces of broadcloth, each 
piece containing 27 yards, at |7 a yard, on 2 months' 
credit, and made 12 per cent, on the first cost, — it had 
been on hand 3 months; 1 pipes of wine, at |4'60 per 
gallon, at an advance of 18 per cent, on the first cost, 
which had been 1 months on hand, — ^for which he gave a 
credit of 3 months; and 7 bales of cotton, at 11^ cents a 
pound, each bale containing 230 pounds, which had been 
on hand 1 month and 15 days, aj; an advance of 20 per 
cent, on the first cost, — for which he gave 6 months 
credit. How much did he make by the operation, and 
how much did he make on each article ? 

1 05. Suppose premiums, of three grades, to the amount 
of $24 are to be distributed among the pupils of a school. 
The value of a premium of the first grade is twice the value 
of one of the second grade; the value of one of the second 
grade is twice the value of one of the third grade; and 
there are 6 of the first grade, 12 of the second, and 6 of 
the third. What is the value of a premium of each grade ? 

106. Four carpenters built a hous6 in company. The 
lot on which they built it cost $1000; the lumber and 
building materials of all kinds cost $6500 ; they paid for 
mason-work $500; and for painting and glazing $350. 
Of these expenses A paid J, B |, C }, and I) the residue. 
A worked on the house 45 days, at $1*50 a day, with 3 
apprentices, each $075 a day ; B worked 75 days, at 
$r75 a day, with 2 journeyman, each $1-25 a day; C 
worked 60 days, at $1621 a day, with 1 journeyman, at 
$1*37^ a day, and 2 apprentices, each $0*87^ a day; and 
D, the master workman, worked 90 days, at $2*25 a day, 
with 2 journeyman, each $1*75 a day, and 2 apprentices, 
each $1*25 a day. The house being completed it was sold 
for $2500 more than it cost. How much in equity ought 
each partner to receive ? 

107. A deer starts 40 rods before a hound, and is not 
perceived by him until 40 seconds afterwards; the deer 
tons, at the rate of 10 miles an hour; and the hound after 
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it, at the rate of 18 miles an hour. What distance will 
the hound run before he overtakes the deer, aud how long 
will the chase continue ? 

108. Two men in New York hired a carriage for $25, 
to go to New Haven, a distance of 72 miles, and return, 
with the privilege of taking in three more persons. Having 
gone 20 miles, they take in A; at New Haven they take 
in B; and when within 30 miles of New Ybrk they take 
in C. How much in'equity ought each man to pay ? 

109. A boy went to a store and spent ^ his money, 
and I of a cent more for pine-apples; he then went to 
another store and spent ^ the money he had remaining, 
and ^ of a cent more for oranges; he now went to a third 
store and spent half the money he had remaining, and ^ of a 
cent more for lemons; and then had only 9 cents remain- 
ing. How much money had he at first, and how much did 
he expend for pine-apples, oranges, and lemons respectively ? 

110 A father left his four sons, whose ages are 15, 11, 
8, and 6 years respectively, $^^5777, to be so divided that 
the respective parts being placed out, at 6 per cent, simple 
interest, shall amount to equal sums when they become 21 
years of age. ' What are these parts ? 

111. An individual, at a public-house borrowed as much 
money as he had, and spent 12 J cents; he then jYent to 
another, where he borrowed as -much money as he then 
had, and spent 12^ cents; then went to a third, and a 
fourth and did the same; and then had no money remain- 
ing. How much money had he at first ? 

112. An estate of $17768 is .to be divided among a 
widow, two sons, and two daughters, so that each son shall 
receive twice as much as each daughter, lacking $240 ; 
and the widow as much as all the children, lacking $520. 
What was the share of each ? 

113. A, B, and C can perform a certain piece of work 
in 24 days; how long if ill it take each to perform the 
work alone, if A does 1| times as much as B, and B does 
I as much as C ? 

114. A farmer, having sheep in two difiFerent fields, 
sold I of the number from each field, and had only 280 
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Bheep remaining. Now 20 sheep jumped from the first field 
into the second; then the number remaining in the first 
field was to the number remaining in the second field as 
6 to 9. How many sheep were there in each field at first ? 

115. A farmer paid five laborers a certain sum of 
money every month; to the first he paid i the whole sum, 
lacking $16; to the second | of the remainder, lacking |8; 
the third ^ of the remainder, lacking $4; to the fourth \ 
of the remainder, lacking $2; and to the fifth the remain- 
der, which was $11. How much did he give them all 
a month, and how much to each ? 

116. A Californian on his way home with $4000, was 
met by a party that'robbed him of | of | of all he had ; 
a second party met and robbed him of J of | of the re- 
mainder ; a third party met him and robbed him of i^ of 
^ J of what he had left ; and a fourth party took from him 

I of } of what still remained. How much money had he 
left I 

lit. A gentleman promised his son a new arithmetic, 
if he would go to a certain orchard, which was entered 
.through three gates, and get such a number of apples, that, 
on his return, he could leave art the first gate, ^ the 
apples he had and ^ an apple more; at the second gate, 
^ of what he had remaining and ^ an apple more ; and at 
the third gate, ^ the apples he still had remaining, and 
^ an apple more, without cutting any; and then have 

II apples remaining. How many apples must he get, and 
how many will he leave at the gates, respectively ? 

118. Three men, A, B, and C, agree to do a certain 
piece of work for $52*90; A and B calculate that they 
can do | of the work; A and C calculate that they can 
do /y of the work; and B and C ^j. They are to be 
paid proportionately, to these estimates. How much 
should each receive ? 

119. The stock of a certain bank is divided, into 32 
shares, and is owned equally by eight persons. A, B, C, 
D, &c. A sells 3 of his shares to a ninth person, and B 
sells 2 of his shares to the Compcmy. What proportioa 
of the whole stock does A and B respectively still own J 
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120. A boy, being asked how many eggs he was carry- 
ing to market, replied, I do not know; but father said, if 
I had 1 dozen more, and should multiply this number by 
2, and add to the product 2 dozen ; and then sell them 
all, at 12 j^ cents a dozen, I would receive for them $1*50. 
How many eggs had he ? 

121. A farmer, being asked how many sheep he had, 
replied, that he had them in four different fields; and that 
i of the number in the second field equalled | of the num- 
ber in the first; | of the number in the second, equalled 
f of the number in the third; and | of the number in the 
third, equalled | of the number in the fourth. How many 
sheep in each field, providing there are 64 more sheep in 
the third field than in the fourth, and how many in all ? 

122. A boy, having some oranges, sold to one person 
^ of all he had and 10 oranges more; to another, } of 
the remainder and 10 more; to a third, ^^ of what then 
remained and T^more; to a fourth, | of what then 
remained and 2 more; to a fifth, | of wM^ still remained 
and 10 more; and to the sixth, the remainder. How 
many oranges had he at first, and how many did he sell 
to each individual, providing the fifth bought 12 oranges 
more than the sixth ? 

123. The interest of A's, B^s, and C's fortune for nine 
years and 4 months, at 3 per cent., is $30380. What is 
the fortune of each, providing | of A's fortune equals | 
of B's, and f of B's equals | of C's ? 

124. There is a rectan^ar box, 16 feet long, 4 feet 
wide, and 3 feet deep. What must be the length and 
width of another rectangular box of the same depth, that 
shall contain 5625 solid feet, providing its length and 
width are in the same proportion ? ^ 

125. A man at his death, having a daughter in France, 
and a son in Bussia,. willed, if the daughter returned, and 
not the son," that the widow should have | of the estate ; 
and if the son returned, and not the daughter, that the 
widow should receive } of the estate. They both returned. 
How much, according to the will, should each receive, 
providing the estate amounted to $7600 ? 

18 
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126. A; B, and C agree to do a certain piece of work 
for $87*87 ; A and B can do the work in 6| days ; B and 
C in 12 days ; and A and C in 10 jiays. How much 
shoald each receive, according to the above estimates ? 

127. What will be the dimensions of a rectangular box, 
which shall contain 4037250 solid inches ; the length, 
breadth, and depth being proportional to the nombers 7, 
3, and 2? 

128. A thief stole a horse from a farmer, B, and made 
off with it ; 5 days after, B got intelligence of. the direc- 
tion the thief took, and followed him at the rate of 60 
miles a day ; and by so doing gained 20 per cent, on the 
thief. At what rate did the thief travel ; how far must 
B ride before he overtakes him ; and how many days will 
it require. 

129. A drover being asked how many animals he bad, 
replied, that | of the number were sheep ; | of the re- 
mainder were hogs ; and what then renMkined were calves ; 
and that, if he should sell the sheep at $2^ a head ; his 
hogs at |3j^ ; and his calves at $5 a head, he should re- 
ceive $619, which was $119 more than they cpst. How 
many sheep, hogs, and calves had he, respectively ? 

130. If 14 oxen eat 2 acres of grass in 3 weeks, and 16 
oxen -fjat 6 acres in 9 weeks, how many oxen would eat 
24 acres in 6 weeks ; the grass being at first equal on 
every acre, and growing uniformly ? 

131. If 8 oxen eat 2 acres of grass in 3 weeks ; and 
15 oxen eat 5- acres in 6 weeks ; for how many weeks can 
15 oxen graze on 6 acres, ftie grass growing uniformly ? 

132. If 3 acres of grass, together with what grew on 
the 3 acres whil^they were grazing, keep 13 oxen 9 weeks, 
and in like manner, 4 acres keep 20 oxen 6 weeks, how 
many acres will be required to keep 36 oxen 4 weeks ? 

•133. A general drew up his regiment in the form of a 
square and had 94 men remaining; soon after a detach- 
ment of 485 men more joined him, whereby he was enabled 
to increase the side of the square by 3 men. How many 
soldiers had he at first ? 

134 A market-woman carried some butter, strawberries 
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and eggs to market; she sold her batter, at 25 cents ^ 
pound ; her strawberries at 20 cents a quart ; and her 
eggs, at 15 cents a dozen; the whole amounted to $7'65. 
The number of pounds of butter equalled the numbe? of 
dozens af eggs increased by the number of quarts of straw- 
berries; and the number of pounds of butter increased by 
the number of quarts of strawberries, or the number of 
dozens of eggs, would equal 3 times as much as the remain- 
ing number. What was the quantity of each article ? 

135. A,.B, C, and D agree to a certain piece of work', 
for $945; A, B, and can perform the work in 84 days; 

A, B, and D, in 72 days; A, C, and D, in 63 days; arid 

B, C, and D, in 56 days. How much money should each 
receive, providing they all work until the work is com- 
plete ? • 

136. A, B, C, and D play cards on this condition: that 
be who loses shall give to all the others as much as they 
already have. First A lost, then B, then C, and then B. 
When they began to play they had $162, $82, $42, and 
$22, respectively; how much had each at the end of the 
fourth game ? Suppose, when they ^ad all lost in turn, 
that each had the same sum of money $96; how much had 
©ach when they commenced to play ? 

13*1. For three successive years ~a merchant, annually, 
contributed $150 for charitable purposes, and added yearly 
to that part of his capital not thus expended, a sum equal 
its i. At the end of the third year his original capital 
was doubled. What was his capital ? 

138. There is an island 26| miles in circumference, and 
three men A, B, and C, start from the same point, and 
travel in the same direction around it; A goes 2^ miles 
an hour; B goes 8^ miles an hour; and C goes 9f miles 
an hour. In what time will they all first be together; and 
when will they all be together at the place from which 
they started ? 

139. Three carpenters, A, B, and C, receive $26 for a 
certain amount of labor; — J of the number of days B 
labored equaled | of the number of d^ys A labored, and 
I of the number of days C labored equaled } of the nam« 
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ber of days B labored; and A labored^ many days as C, 
lacking 5. How many days did each work, and how 
mncb did each receive a day, providing | of A's daily 
wages eqnaled.|- of B's, and J of C's equaled ^ of B's ? 

140. A and B paid $90 for 12 acres of pastore for 8 
weeks, with an understanding that B should have the 
grass that was then on the field; and A, what grew during 
the time they were grazing. How many oxen according 
to the above understanding can each tuni into the pasture, 
and how much should each pay, providing 4 acres of pas- 
ture, together with what grew during the time they were 
grazing, will keep 12 oxen six weeks; and in a similar 
manner, 6 acres will keep 35 oxen 2 weeks ? 

141. A gentleman has in one bank a certain number 
of 20, 15, and 10 dollar bills; in another a certain num- 
ber of 5, and 2J dollar gold coins. The number of bills 
and corns in both banks equal 3224. How many of each 
has he, providing f of the number of 20 dollar bills equal 
I of the number of 15 dollar bills, | of the number of 15 
dollar bills equal f of the nnmber of 10 dollar bills, and 
i of the number of 5 dollar gold coins are 48 more than 
f of the number of 2^ dollar coins; also, that | of the 
number of _bills equal f of the number of coins; and 
what amount of money has he in both banks ? 

142. Divide a bar of lead weighing 40 pounds into four 
pieces, with which (and a pair of scales) any number of 
pounds from 1 to 40 may be weighed. 

143. Find the least possible whole number which being 
divided by 28, shall leave 19 for a remainder; and being 
divided by 19, shall leave 15 for a remainder* and being 
divided by 15,> shall leave 11 for a remainder 7 
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Hie Attention of School Committees, Suporintendants, itnueipali A Aesdetttles, W^h Sebeole 
, And TeachezB, is inyited to the following valuable School Bookt^ embracing tomfr^f the 
heit and most reliable hi the United States. 



MOBML SERIES OF SCHOOL BOOKS 

FUBUSHED BY 

SHELDON, BLAKEMAN & CO. 

116 NASJSAU SmKET, NEW YORK. 



STODBABD'S AEITHMETICAL SEBIESt 

^ JOOzr T. SroDDiBD, X. H., FMBldent of the TMrtte&ty of Korthem PennsylTaidft 



THE JtJVENILB MEKPTAL ABITHMETIO, 12* cents, 72 pp., for Pri- 
mary Schools, to precede • * 

THE AMERICAN INTELLECTUAL ARITHMETIC, 164 pp., an ex- 
tended work, designed for Gmnmon Schools, Seminaries, and Academies, 20 cents. 

OTODDARD*S PRACTICAL ARITHMETIC, half-bound, which emhafaoet 
erezj yiuriety of exercises appropriate to written Arithmetic, 40 cents. 

STODDARD'S PHILOSOPHICAL ARITHMETIC, a higher wwk for 

Colleges and advanced Classes in Union Schools, Seminaries and Academies, 60 cents. 
JtSf This Arithmetic has neither Roles, Answers, nor Key. 

The first two nnmbers of the series oonstitate a complete treatise on the subject of Men- 
tal or Analytic Arithmetic. 

The last two are no less thorough ih their treatment of Praetieal or Written Arithmetlo. 

The series, as a whole, by a truly progeessive arrangement and classification of examples, 
faduding the various kinds and combinations in compound and complex ratios, of " Double 
Position," original methods of computing interest discount and pereeratage in all their 
variations, together with a variety of Algebraic exercises, is carefully designed to conduct 
the learner from initiatory st^s, by an easy and gradually progressive system, to the more 
advanced attainments in Mathematical Science. 

The arrangement of ** The Philosophical Arithmetic,'' without *^ Rules, Answers or Key," 
In which the examples are met with in the same manner as in practical business Ufe, ie^ 
adapted to the use of advanced classes in ail Schools where there is a deidre to ti^ an inde 
pendent course, and prove the scholars master of the subject. 

IfSf Such a work has long beea sdlieited by th« most able and prominent Teaehen 
thvoaihootthe eouBtry* 

A wholt tolaa# of the laott •nlted feeeiBMieiidation»«f 'tli^ ferles of Arithmeties, fron 
f&» best Bdueaton In all sections of thft coohtt/, wHo hart useA^OMk, can U ihMnb Tbm 
flDilowinff viH bt sniBaient for the nresant vtirpose. 
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Book* Puhluhhd hy Sheldon^ Blakeman ^ Co. 

WEBB*S SERIES OF HOEHAL REAPERS, 

NORMAL PRIMER, Beaatifolly Illastrated, 12mo. 24 pp. Paper coYBn 
5 cents, itiff coyen 6 eenti. 

PRIMART LESSONS, a Series of Cards to be osed in cosmection with 
No. 1. Price one doUar per let. 

NORMAL READER, No. 1. 12mo. 90 pp. Ilk cents. 

NORMAL READER, No. 2. 12mo. 168 pp. 25 cents. 

NORMAL READER, No. 8. 12ino. 216 pp. 37i cents. 

NORMAL READER, Na. 4. 12mo. 312 pp. 60 cents. 

NORMAL READER, No. 5. 12mo. 490 pp. 75 cents. 

theie Beaden ue nied in the prindpftl dtiee and TiDa^ fhronghont the United Btatea, 
and are ra^dlj coming into nee in the imaller towns of the coontcy. Their merits hay* 
been fidrlj tested, and thej hare nnii^rsallj been pronounced snperior to any series of Bea* 
ders extant, not onlj for the improrement in the system <^ teaching, which is the wob» 
MDHOD ; bat also in the high moral tone and inspiriting ihazacter of the pieces seIeot«d. 
The author, Mr. Wns, was recently from the State Normal School, at Albany. 

niey are thk bbst Practical Readers that hare come nnder my notice ; they are all and 
sncRT TBcro they should be. Bm. & & RANDALL, Z^gwty SUiU Sufl. Com. SchodU. 

Webb's Readers are the best books of their Jdnd for our schools. 

D. M. CAMP, ExrChmenun' of VernumL 

I am happy to command Webb's Readers to the &yorable regard of all Educators. 

J. R. BOTD, Avikmr qf Bhdoric, Mmd PhUoupky, te. 

W« haye used " Webb's Normal Readers," moA beUeye them superior to any wt^ wUdi 
we are acquainted, and would cheerfully recommend their general adoptioD to all of our " 
schools. ROSMAN INOALLSandE. S. INOALLS. Ibachen of Sded SckooL 

Haying examined " Webb's Normal Readers," we belieye them to poaseffii many adyanta- 
ges oyer any other series of Readers which has come under our notice, and would therefore 
recommend their introduction into the schools of Binghampton. 

A. D. STOCKWElii, A. W. JACKSON, TnuUa fff District No. 2. 

GEORGE PARK, R. S. BARTLETT, Tnulees of Distrid No. 1. 

T. R. MORGAN, WM. K ABBOTT, ThtsUes qf Dittria No. 4. 

Dear &t—1 haye examined " Webb's Normal Readers," and consider the system snpexior 
to any now in nse. Respectfully yours, H: G. PRINDLE, 

Ibwn SupL Common Schooli, Norwich. 

Sip— I haye examined, with considerable care " Webb's Series of Readers," and can cheer* 
NXLr recommend them, as in my opinion, superior to any others with which I am acquainted. 
Tours, &c., MARSENA STONE, Pastor BaptiA Church, Norwich. 

At a meeting of the Town Superintendents of the County of Chenango, held in the yiUage ~ 
•t Norwich, on the 16th of August, the following Resolution was adopted : — 

Resolved, That we consider the uniformity of text books a matter of mfinite importance to 
0nr common scho^ ; and belieying *' Webb's Normal Readers," to be superior in many re- 
spects to any extant, for teaching the principles of reading and instilling sound moral prin- 
Mples in the mind of the scholi^, we therefore recommend their general adoption in th« 
rehools of the county. 

FROM THE CITT SUFEBINTEMDBNT OF SCHOOLS, tJTICA, N. T. 

Dear Sir— Haying somewhat carelhlly examined ** Webb's Normal Readers," I hare n» ' 
hesitation in saying I consider them to rank high amonf the best Practical Readers that 
hate oeme nnder my notice. We hate hAAy introduced two nnmben into some of •ox 
pnbUffBekoolsof«faisatty,whiohhay« thus &rgiy«n good satisfttUon D. & BSTrBOSr. 
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A NEW SCHOOL HISTOBT. 

A CHRONOLOGICAL SCHOOL HISTORY OF THE UNITED 

STATES, illustrated bj painted Plates of the four last Centuries, prepared on the prin- 
ciple of Bem's Ohaxt or TJKmBBSAi. Histobt, by lUsaa Eltzattbth P. Pxabodt. 1 vol 
12ma Price 

The publishers would invite the attention of all wishing to commence classes In the 
history of the United States, to the following flattering commendation, given after having 
read the work in manuscript, by Prof. J. H. EAYMOND, LL.D., late of the Univebstct 
<ar BooHBSTZB, and now Principal of the Polttkohnio School, Bbookltit. 

"^ It affords me peculiar satisfaction to learn that Miss Peabody has undertaken to pre- 
pare a work on the history of the United States for the use of schools. I certainly know 
of none who combines in such large measure, the rare talents and acquirements, both 
natural and moral, which such an undertaking requires. The chronolo^cal method of 
Bem, which she incorporates in her plan, I have long regarded as OUT OF SIGHT 
SUPERIOR to any othsr scheme of Ohronological Mnemomca ener invenied, 1 think 
you cannot do a better thing for schools>-I should also hope for yourselves— than to put 
it in type." 

The venerable Dr. NOTT, of Union Oollxos, having also examined the manuscript, 
and expressed his cordial apprdbation of the history, adds, — " The plan of this work is 
calculated to excite and susttan the imagination, not merely by appealing to the eye, in 
impressing its chronology, but also by a graphic outline of the history of each Colony, 
ana of the Federal Union, in such a manner as to preserve their respective indivlduau- 
ties and peculiar spirit" 

Ve ars alio prepared tofu/nrdth 

BEM'S CHARTS OF UNIVERSAL HISTORY, with the Manual pre- 
pared by Miss Pxabodt, at the Instigation of Dr. Basnas Ssabb, late Secretary of the 
l^osachnsetts Board of Education, and now President of Brown University. 

And we have in our possession, manuscript letters In testimony of its value, from 

Dr. NOTT, and Professors Newman Hioook and Tatlob Lewk, of TTnion CoUege 
Prof. Raymond, late of the Rochester University^ Professors Andrews and Kinoblxt, 
of Marietta College, Prof. Gbbookt, of Detroit, now editor of the Michiga/n Journal of 
JSkktoatioit, Rev. Eban S. Stearns, late Principal of the Normal School at West Newton, 
Mass., Rev. F. A. Adams, of Orange, N. J., Prof. Burton, then of Girard Collie, Mr. 
Alonzo Crittenden, of Packer Institute, Brooklyn, Dr. Isaac Ferris. Chancellor of the 
University of New York, Dr. J. Romayn Beck, late of Albany, Dr. W. B. Sprague, of 
Albany, and many others who have used It, especially ladies of the first class of teachers. 

HISTORICAL & CHRONOLOGICAL TABLES : for use in Elementary 
Instruction in HISTORY. By Dr. Chabx.es Pxtkk, Director of the Gynmaalum In 
Anckland. Translated from the German (8d Ed.). 

Prefatory Kate. 

It would be difficult to compress within a smaller space and in a more convenient form, 
the amount of historical information that is comprised in the following pages. They are 
prepared by a distinguished German scholar, who has great experience in the preparati<m 
of lai^^ and smaller works for Schools on history. This little manual is translated lo 
the hope and belief that it jrill prove extensively useful as an outline and- resume of hifi- 
torical ftcts in their chronological connections, In both hl^er and lower gemlnailos of 
tnstraotion In America, and also an ezoellent oompaaion to private students in hlstoxy. 

A C. KENDBICE, 

Unmsnrr or Boobbrb. 
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SPELLERS. 

THE SPELLER AND DEFINEB. B j E. Hazsn, AT IL Price 20 centi. 

BYMBOLICAL SPELLING BOOK^ With 553 Cuts. Price 20 cents. 

« " " Part let, 288 Cuts. Price 10 cents 

" « " . Part 2d, 265 Cuts. Price 12J cents 

IDLES' UNITED STATES SPELLER, a new wcwrk, containing upwards 
of fifteen fhomand of the most common Eng^liBh Words. Price 18 cents. 

The author of this work is an old PRACHCAL TEACHER ; the arrangement and classifi- 
cation are original and strictly progressiTe ; and in Orthography and Pronunciation, th* 
best StAimABD Authoks, WBrmis and SnuuRS hare been consulted. 

These Spelling Books are designed to accompany Webb's Series of Normal Readeo. 



LOOMIS' ELEMENTS OP ANATOMY, PHYSIOLOGY AND HY- 
GIENE. By Prof. J. R. Looios, of Waterrille College, Maine. Price 75 cents. 

This is a new work, beautlftiUy LxosfRAXBD vhb Golokd Plats, and many QiacaicAi 
DRAWnros. 

The author has been a practical instructor of this sdenee for many years ; but haidng 
met with no Text Book of the kind which, in his judgment, was completely adapted to the 
use of dcuseSj he has prepared a small yolume of about 200 pages, that can be gone thorough- 
ly through in one term of three months, a desido'ahmij in which he has presented in a most 
lucid, concise and comprehensible manner, the entire subject, as £bx as it is practicable to 
.be taught in Common Schools^ Seminaries or Ooll^ies. 

This treatise is already introduced in i(»ne of the heetsehools andftademies, inNew Yedc 
and Ohio, and \fi rapidly tuning popularity. 



PHELPS^S LECTURES ON PHILOSOPHY AND CHEMIStttY, 

Each 300 pp. 12mo. Are highly esteemed and used extensively. Price 75 cents 

CHEMISTRY AND PHILOSOPHY FOR BEGINNERS. By Mes. A. 
LiNOOLN FflXLPS. Each 218 po. 18mo. Price 60 cents. 

These admh^ble books, by ^e distinguished authoress of ** lineolii's Botany,'' are un- 
fuestionably among the rery best works of their kind. The great elementary truths whidi 
are the basis of these most interesting departments of study, are presented wiUi such direct 
ness, clearness, and force, that the learner is compelled to perceiVe and apprehend them ; 
at the same time he is attracted, charmed, and indelibly impressed with that indeseribabto 
felicity of language, which none but an accomplished lady or mother can ever addzess to d« • 
lighted and instructed youth. To be approyed and adopted, these books need only to b» 
«#recMy known. TlMiigl but reeentiy publls aild, their eizvolatiOB, ak«a4j MteniifeL ii 
«»pi«rine«easlii». v», -^ ^ 
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